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BAUSCHINGER’S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 

One of our aims in conducting this journal has 
always been to keep the professional community of 
this country conversant with the researches of the 
engineering philosopher abroad, and it is for this 
reason that we are glad to be able to lay before our 
readers a record of the exhaustive indicator experi- 
ments instituted by Professor Bauschinger, of 
Munich, with the assistance of M. Zorn, locomotive 
superintendent of Augsburg, on locomotives of the 
Bavarian state railways. ‘These experiments were 
principally conducted with the view of examining, 
on the one hand, the distribution of steam effected 
by valve motions of various classes, and, on the 
other hand, of ascertaining the absolute work done 
by the steam in comparison with the simultaneous 
consumption of fuel and water. We shall follow, 
in our notice, the course of Professor Bauschinger’s 
work on the subject,* which is divided into four 
principal sections, viz., 1. On the mode of conduct- 
ing the experiments and on the tested engines in 
general; 2. On the form of the indicator curves ; 
3. On the absolute performance of steam and fuel ; 
4. On water and steam consumption. 


1. On the mode of conducting the Experiments and on 
the Tested Engines in General. 

The indicator employed by the experimenters was 
one of Richards’s, supplied by Messrs. Elliott, of 
London, and was of the usual dimensions. The 
indicator was fixed on a three-way cock over the 
middle of a cylinder, as shown in the annexed 
Fig. 1, communicating with both cylinder ends by 
means of Zin. copper pipes. The instrument was 
handled, from the engineman’s footplate, by two 





barrel. As a rule a-new diagram was registered 
for each change in the position of either the regu- 
lator, the reversing lever, the expansion hand (in 
the case of Meyer’s valve motion), or the blast-pipe 
orifice. We readily admit that the method of tak- 
ing the diagrams from the footplate permits of a 
more uniform system of observation, nevertheless 
we should ourselves give the preference to the plan 
in which the operator places himself beside the in- 
dicator ; and we prefer this latter way of proceed- 
ing, on account of its enabling a far greater number 
of diagrams to be taken within a given time, than 
the other method, and also on account of its not 
depending so much on the working of gear, which, 
at any time, may go wrong. 

In the trials under notice the speed of the engine 
was measured and registered by means of a chrono- 
meter, the period during which the regulator and the 





reversing lever remained unchanged was also care- 
fully noted down, and in order to arrive at the cor- 
responding number of revolutions of the drivers at 
the same intervals, from minute to minute, the state 
of the stroke counter was registered, as was also the 
boiler pressure. The feed water was measured by 
a glass gauge fixed on the tender, and the fuel was 
weighed. We are glad to be told by Professor 
Bauschinger—and this enhances greatly the prac- 
tical value of the trials—that the engines were ex- 
perimented upon in their normal condition, and 
while doing their ordinary work. It too frequently 
happens that in trials of this kind the duties of the 
engineman are interfered with or rendered perplexed 
by contrary orders, but we are told that this was 
not the case, and that the drivers were merely 
ordered to aim at maintaining the proper water level 
and boiler pressure. 
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The valve gear of the engines running on the 
Bavarian state railways is partly of the shifting 
link, or Stephenson class, and partly on a system of 
double-valve motion, known on the Continent as 
Meyer's motion, Of each category four engines were 
selected for trial, and of these engines we give the 
leading dimensions in the Table No. 1. on the pre- 
ceding page. They were all with outside cylinders, 
three being express, two goods, and the rest mixed 
éngines. ‘I'wo of the engines were fitted with Allen’s 
or Trick’s double admission valve, and it will be seen 
in the course of our epitome of the professor’s in- 
vestigations, that this valve shows very good results 
in connexion with the shifting link motion. In the 
case of Meyer’s motion, the main or distribution 
valves are moved by the reversing links ; but these 
are not used for expansion purposes, the reversing 
lever being either put full forward or fully thrown 
back. The eccentrics of the expansion valves are 
set at an angle of lead of 180°. Before we proceed 
to examine the indicator curves obtained by Pro- 
fessor Bauschinger we give, in Table No. IL. on the 
preceding page, some figures taken from a diagram 
relating to the action of the main valves of the four 
engines with Meyer's valve gear. 
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It will be noticed by « xamining this Table, that 
in the case of the fourth engine (H) the Table con- 
tains the values corresponding to free positions of 
the reversing lever; this being the only cases in 
which the distribution valves were also used for the 
purpose of expansion, In concluding our notes on 
the engines tested, we should state that, with the 
exception of engine (H), all were supplied with 
variable exhaust gear, worked from the engine- 
man’s footplate, and by means of which the blast- 
pipe orifice could gradually be contracted. The 
annexed Figs. 2 and 3, illustrate the two different 
arrangements adopted. 

(To be continued.) 


‘©-} the shore piers and abutments on hard clay. 
-} tions, with the exeeption,of a few in the most rapid water, 
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THE LOUISVILLE BRIDGE, U.S.A,* 


TueE bridge, illustrated this week by a two-page engrav- 
ing, is of national importance, forming as it does the only 
connecting link of the great northern and southern railroad 
systems of America; as an engineering structure, it is also of 
general interest being the longest iron bridge in the United 
States, and comprising the longest trussed spans yet con- 
structed in America. It connects directly the Louisville and 
Nashville Railroad, on the south, with the Jeffersonville, 
Madison, and Indianapolis Railroad on the north side of 
the river, and was built by the Louisville Bridge Company, 
in which these roads are large stockholders. 


* Arrangement of Spans. 
The bridge proper is 5294 ft. long, divided into spans of 
the following lengths (from centre to centre of piers) com- 
mencing at the Kentucky end. 


Kentucky abutment 

2 spans of 50 ft. eco ate ose 

1 pivot draw over canal of 264 ft. 
ft 


4 


6 


spans of 149.6 
oa: 


2 210. 
227. 
870. 
245.5 
400. 
180. 
1 149.6 

1 * 100. 

Indiana abutment 32.5 ft. 


° 


> 
1 


ti 
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Grade. 

The grade of track approaching the bridge on the Ken- 
tucky side coincides with that of the street nearest the end of 
bridge at its crossing ; from this point it ascends at the rate 
of 76 ft. per mile, striking the first span of bridge at an 
elevation of 63 ft. above low water, and continuing till the 
370 ft. span is reached at a distance of 2500 ft. from the 
street and 2229 ft. from back of abutment ; here the track 
has an elevation of 95 ft. above low water, from this point 
the grade is level for 2243 ft. to the north end of the 400 ft. 
span where it has an elevation of 1014 ft. above low water 
(low-water mark here being 64 ft. below that at the 370 ft. 
span); from the 400 ft. span the grade descends at the rate 
of 76 ft! per mile for 700 ft. to the Indiana abutment, 
where it has an elevation above the natural surface of the 
ground of 35ft.; from this point it descends on an embank- 
ment at the same rate till it reaches the ground at a distance 
of 2500 ft. from the abutment. 


Foundations. 
Thexiver piers rest directly on ‘the solid rock bed, and 
These founda- 


with but little difficulty. 


Masonry. 

This is of limestone laid in cement, and is of the most 
substantial character. It consists of 26 piers and two 
abutments varying in height from 40 ft. to 100 ft., and 
comprises in the aggregate 30,000 cubic yards. The piers 
on the grades are 6 ft. X21 ft., those between the channels 
7 ft. x 21 ft., and those on which the long spans rest 10 ft. 
Sin. x 33 ft. 5 in. (rectangular) under the copings, all having 


a batter of 43 in. per foot. 


Superstructure. 

With the exception of the channel spans, all of the | 
superstructure is placed below grade. The below grade or | 
deck portion (excepting the canal draw which is entirely of 
wrought iron on the triangular plan) is on the plan of 
Fink’s suspension truss ; in this the chords, post shoes, cross 
struts, and floor beams (arched with tie rods) are of cast 
iron, the posts wrought, Pheenix columns, and the tension 
members of the best wrought iron. The weight is supported 
by two trusses placed 16 ft. apart between centres; these 
trusses rest at the piers on planed surfaces on which they are 
free to move when affected by changes of temperature. 
The channel spans are 370 ft. and 400 ft. in length from 
centre to centre of piers, and are a modification of the 
triangular plan. This modification consists in the intro- 
duction of secondary or auxiliary trusses, which render it 
possible to use an economical length of panel in the primary 
triangular truss, and by fixing the braces at their middle, 
effect a great saving of material. 

The weight is supported by four trusses, two on each 
side of roadway. Although the trusses on each side are 
securely connected by bolts and struts, forming if effect a 
single truss, this connexion was not made till each had 
been allowed to support its own weight, and assume its 
natural curve uninfluenced by any connexion with its 
neighbour ; by this arrangement the possibility of undue 
strains from inaccuracy of workmanship is avoided. 

It is of interest to note that when this swung indepen- 
dently, no perceptible difference could be observed in the 
curves of the four trusses, which were bolted together in 
pairs, without reaming or chipping. In these spans the 
chords, brace shoes, and cross struts are of cast iron, and 
the braces and posts of wrought iron. The roadway is 
supported on trussed wrought-iron floor beams, on which it 





rests in such a way as to be independent of any movement 
of the span. The pairs of trusses are placed in the 370 ft. 
span 25 ft. and in the 400 feet 25 ft. 7 in. apart between 
centres, and the trusses of each pair respectively 34 in. and 
41in.; the clear span for roadway being 20 ft. 6 in. 

The depth of truss from centre to centre of chords is in 
each span 46 ft. These spans rest on rollers at both ends, 
on which the movement due to change of temperature takes 
place. The entire bridge is in addition to its own weight 
proportioned for a rolling load of 2600 lb. per lineal foot. 
The factor of safety in the cast-iron chords is from 6 te 7, 
and in the wrought iron braces and posts from 5 to 6 by 
Hodgkinson’s formule. 

The strain on the wrought-iron tension members is 
varied according to their position and duty, in accordance te 
the principle adopted by Mr. Fink; for example, the sus- 
pension and small truss bars of the channel spans, which 
are subjected toa maximum load at the passage of eack 
train, have a section corresponding to a strain of 7000 Ib. 
per square inch, while their Lottom chords and the main 
systems of the Fink suspension trusses, which rarely if 
ever are subjected to the maximum calculated strain, have 
a section corresponding to 12,000 lb., other members are 
proportioned for intermediate strains, 7000 lb. being the 
mimimum and 12,000 Ib. the maximum. 

The connexions throughout are by pins, which are sub- 
jected toa shearing strain of from 6000 to 7000 Ib.’ per 
square inch. All of the wrought iron used for tension was 
tested with a strain of 20,000 lb. per square inch, its ulti- 
mate strength being 60,000 lb.. and the cast iron was sub- 
jected to the most approved tests for quality and soundness. 

The bridge as completed has a single track in the centre 
for railroad traffic, and foot-walks on each side 6 ft. wide, 
raised 1lin. above the rail bearing. A width of 14 ft 
along the centre line of bridge appropriated to the use of 
trains, is not floored over. Each foot-walk is con- 
fined by two lines of railing, a low one separating it from 
the train way, and one 4 ft. high on the outside ; with this 
arrangement there are four lines of railing the entire length 
of the bridge. These foot-walks and railings have been 
constructed since the taking of ‘the photograph from which 
our engraving of the bridge was made, and besides affording 
a beautiful promenade, add much in appearance to the 
general finish of the structure. 

In some future number of ENGINEERING we shall 
illustrate and deseribe in detail by drawings, the channel 
spans and some of the most important deck spans of this 
bridge. The masonry was commenced in August, 1867, 
by contract, but not being pushed satisfactorily, was, 
in the following year, taken charge of by the company, and 
finished under the direct management of the engineers, the 
last stone being laid November 24th, 1869. 

The ironwork was finished by the Louisville Bridge and 
Iron Company, who delivered it at the bridge site ready for 
erection at a certain price per pound, the Louisville Bridge 
Company erecting the same at their own expense and risk. 
The-erection of the superstructure was commenced in June, 
1868, and completed for the passage of trains February 12, 
1870, a delay of two months having been sustained on 
account of the washing out of the last span of false work 
on the 7th December, 1869. During more than a year's 
actual service it has sustained all the tests imposed by the 
heavy traffic incident to its position in a manner entirely 
satisfactory to all interested. This great work has been 





designed by and erected under the supervision of Messrs. 
Albert Fink, chief engineer, and F. W. Vaughan Prin, assis- 
tant engineer. Its total cest from abutment to abutment 
was $1,600,000. 








Messrs. Ransoyrs, Sims, Heap, anp Co.—We are re- 
quested to state that Mr. John R. Jefferies, who has for the 
last fifteen years been engaged with the above named firm, 
and who is the son-in-law of its sénior partner, has just be- 
come a member of the firm, the name of which, however, wil! 
not be altered. 


Sanitary Rerorm aT Rosarro.—In consequence of the 
lamentable outbreak of yellow fever at Buenos Ayres, 
inhabitants of Rosario have been discussing the best means 
of carrying out effective sanitary measures at that town. It 
is estimated that an outlay of 1,500,000 patacoons would 
place Rosario in possession of a proper water supply and « 
good system of drainage. 


Avsrratian TELEGRAPHY.—In the first quarter of this year 
the Queensland Government telegraphs earned 26201., but 
the working expenses were 4588/., so that it would seem that 
the lines are carried on at rather a considerable loss. In 
Victoria, the Government has lately reduced the rates charged 
for the transmission of telegrams and the business has beer 
doubled in consequence, the receipts having risen in March 
to 3147/, The number of messages received and transmitted 
in Victoria in January was 22,072. 


Sourn American Tretecrarny.—A privilege for forty 
years has been ted to Messrs. Lamas for layingasubmarine 
cable between Rio and Buenos Ayres. Buenos Ayres is now 
in electric communication with the remotest provinces of the 
Argentine Confederation ; by the end of this year the Argen- 
tine Republic will probably be also enjoying telegraphic 
intercourse with Chili and the Pacific coast. The Bande 
Oriental Government has granted a concession of @ line 
between Monte Video snd Yaguakon in Rio Grande. Tbe 
works of the Transandine telegraph havé been commenced on 
the Chilian side of the Andes and are being pushed forwaré 





* See EnGinxeRIN@, vol. v., page 507. 
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SIX-HORSE TRACTION ENGINE AT THE WOLVERHAMPTON SHOW. 


CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 


Sara 


THE WOLVERHAMPTON SHOW. 

In our last week’s article we gave an account of 
the doings of the Royal Agricultural Society, at 
Wolverhampton, up to the evening of the 29th ult., 
and we have now to lay before our readers par- 
ticulars of the trials of agricultural locomotives and 
ploughing engines which have been carried on 
since that date, as well as to supply further details 
of trials of which we have hitherto only given the 
general outline. Since the appearance of our last 
number the trials of the agricultural locomotives 
have been completed, and it is of these trials which 
we intend in the first place to speak. 

As we have already explained, the Royal Agri- 
cultural Society this year abandoned the restrictions 
as to boiler pressure and load on the brake, which 
have so long detracted from the value of their 
competitive trials, and they, moreover, made ar- 
rangements for obtaining indicator diagrams from 
each engine during its run, and for ascertaining 
the amount of water evaporated and lubricating 
material consumed. This being the case, the 
brake trials at Wolverhampton have afforded much 
really valuable information of a kind not hitherto 
generally available, and we feel certain that they will 
materially aid the progress of agricultural engine 
building. Thus the use of the indicator has revealed 
valve setting of akind whichscarcely wouldhavemade 
its appearance had the engine builders themselves 
employed this instrument as they ought to do, and 
in this respect we trust to see am improvement in 
future competitions. Again, the records of the 
quantities of water evaporated show the compara- 
tive values of the various boilers as steam pro- 


ducers, as distinct from the properties of the en- 
gines as steam users, and we are thus enabled to 
trace out the cause to which the success or non- 








(For Description, see Page 7.) 
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success of any particular engine is due. To enable 
our readers to do this more readily we have, in 
Table No. IL, on page 5, not merely recorded 
the coal and water used by each engine, but have 
also worked out the consumption of coal per square 
foot of fire-grate per hour, and the evaporation of 
water per square foot of heating surface per hour ; 
while we have likewise introduced columns giving 
the amounts of work done per pound of coal and of 
water consumed, and others showing the effect of 
employing a portion of the exhaust steam for heat- 
ing the feed-water. 

Regarding the effect of this latter practice on the 
apparent and real —— efficiency of the 
boiler, it may be advisable that we should say a 
few words here. Arrangements for heating feed- 
water by a portion of the exhaust steam may be 
divided broadly into two classes, the first consist- 
ing of those heaters in which the condensed steam 
becomes mingled with the feed-water, and the 
second —and less common— variety, including 
those in which the water arising from condensation 
does not so mix with that entering the boiler. In 
the case of the competitive engines at Wolver- 
hampton, all the feed-heaters belonged to the 
former class, and it is of that class only, therefore, 
that we have here to speak. 

In all cases where the feed water is heated simply 
by leading into the tank a branch pipe from the ex- 
haust, it may safely be assumed that the steam by 
the time it reaches the water is practically at atmo- 
spheric pressure, and the total heat of each pound 
of it thus amounts (calculating from the zero of 
the Fahrenheit scale) to 1178 pound-degrees, In 
condensing, each pound of the steam of course 
gives off to the cold feed this number of pound- 
degrees of heat, less the number representing the 





temperature of the feed water when heated. Thus 
if the temperature of the heated feed water be 
170°, each pound of exhaust steam condensed will 
give up to it 1178 —170=1008 pound-degrees of 
heat, and so on. ‘This amount of heat would of 
course be sufficient to re-evaporate the condensed 
steam under atmospheric pressure; and if the 
boiler was worked at that pressure, its evaporative 
efficiency might be simply measured by the quantity 
of cold feed supplied to it, the additional water re- 
sulting from the condensation of a portion of the 
exhaust steam bringing with it an amount of heat 
sufficient for its re-evaporation. When‘a boiler is 
worked under pressure above that of the atmo- 
sphere, however, the case becomes different, as the 
total heat of the steam produced is then greater 
than that of the exhaust steam condensed, and the 
heating surfece, in addition to supplying the heat 
necessary for the evaporation of the fresh or cold 
feed water, has also to furnish the amount of heat 
representing the difference between the total heat 
of the exhaust steam and that of the new steam 
produced. Under such sircumstances, therefore, 
the real evaporative efficiency of the boiler will be 
higher than'it would appear to be from a measure- 
ment of the feed water supplied; or, in other 
words, the boiler will really be doing more work 
than it would be if it was merely evaporating the 
same quantity of cold feed water, and the heatin 
arrangement was not in use. The real economy o 
the feed heating arrangement consists in its re- 
ducing the quantity of water which has to be 
evaporated through the instrumentality of the 
boiler-heating surface. 

The consideration of a particular instance may, 
perhaps, assist in explaining this matter more clearly, 
and we shall take, as our example, Mesers. Aveling 
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and Porter's 10-horse engine, which was facile prin- 
ceps in the brake trials, and the performance of 
which is recorded in the first line of Table No. II. 
Referring to the Table, it will be seen that this 
engine had 3200 Ib. of feed water supplied to it, that 
the temperature of the feed was 170°, and that the 
above-mentioned quantity of water was evaporated 
by the consumption of 420 1b. of coal. Calculated 
in the ordinary way, this would give an evaporation 


f 3200 
Ot "9 «= 7-62 1b. of water per pound of fuel ; 


but in reality the boiler did more than this. To 
heat the feed water from the natural temperature 
of, say, 55° to 170° required (170-55) x 3200= 
368,000 units of heat, and this must have been 
368,000 


1178—170> 


supplied by the condensation of 


368,000 2 ‘ 
1008 =365 lb. of exhaust steam. 


The amount 


of feed water was thus increased to 3200+365= 
3565 Ib., and it was this quantity which the boiler 
had to evaporate from a temperature of 170°, or, in 
other words, the evaporation from that temperature 
3565 
amounted to m0 7 
sumed, But the mean pressure at which Messrs. 
Aveling and Porter’s boiler was worked was 115 Ib. 
per square inch, and the total heat of steam of that 
pressure is 1219.3° or say-1219°, an amount 31° 
greater than that of the exhaust steam which is 
condensed, and we thus see that, in addition to 
Ss the cold water —. the heating 
surface has to furnish for each pound of exhaust 
steam condensed and re-evaporated 3] pound-de- 
grees of heat. The power of evaporation froma 
temperature of 170° being known, that from a 
natural temperature of 55° is readily calculated. 
In the former case the boiler has to supply 1219 — 
170=1049 pounddegrees, and in the latter 1219 — 
55=1164 pound degrees for each pound of water 
evaporated, and the evaporative efficiency of Messrs- 
Aveling’s boiler with cold feed would thus be 
8.488 x 1049 
1164 
efficiency slightly greater than that given by the 
ordinary form of calculation, 

We have dwelt at some little length on this sub- 
ject, as we have noticed a tendency in some quarters 
to neglect the fact that the admission of a portion 
of the exhaust steam to the tank containing the 
feed not merely heats the latter, but also adds to 
the quantity of water to be subsequently evapo- 
rated. In the case of Messrs. Aveling and Porter's 
10-horse engine, 11.4 per cent. of the exhaust steam 
is thus condensed and a corresponding saving 
effected in the supply of feed-water to be furnished 
from other sources. In reality, indeed, the evapo- 
rative efficiency of the boiler is even higher, and 
the consumption of water per horse power greater 
than we have shown it to be, as the above calcula- 
tion takes no account of the steam condensed in the 
steam jacket. In engines constructed like Messrs. 
Aveling’s, Mr. Burrell’s, and Messrs. Tuxford’s, all 
the water resulting from the condensation of the 
steam in the cylinder jacket runs back direct into 
the boiler, and is re-evaporated, thus saving an 
equal quantity of feed which would otherwise have 
to be Re | by the pumps. Owing to the con- 
struction of the engine, it is impossible, without 
the aid of special arrangements, to measure the 
quantity of steam thus condensed in the jacket ; 
but even with such moderate degrees of expansion 
as those at which the engines were worked at 
Wolverhampton, it is probable that it amounts to 
quite 6 or $8 per cent. of the whole feed, and it is 
thus well worth taking into consideration. 

An interesting fact shown by Table No. IT., and 
one which may at first sight appear difficult to ex- 
plain satisfactorily is the comparatively small quan- 
tity of water used per dynametrical horse power 
ver hour by the engines with unjacketted cylinders. 
Lhus, we find, Messrs. Ransome’s engine using less 
water per dynametrical horse power per hour than 
Messrs. Aveling’s second best engine—an engine 
which developed considerably more power per 
owe of coal than Messrs. Ransomes’—while even 

lessrs. Howard's engine, in which the cylinder is 
connected to the boiler by a very long and imper- 
fectly protected steam pipe, the quantity of water 
used per horse power is less than in Messrs. Aveling’s 
engine just salected to. The explanation of this 
appears to consist in the fact that all the engines 
with unjacketted cylinders are provided with boilers 
which superheat the steam to a greater or less ex- 


8.488 Ib, per pound of coal con- 


=7.649 lb. per pound of coal, an 





tent. Thus the pot boilers are notorious super- 
heaters when working with a strong draught, and 
in Messrs. Howard's boiler the superheating is also 
probably very considerable. So far the experiments 
appear to show that where very moderate degrees 
of expansion are adopted superheating may efli- 
ciently replace steam jacketting, although we our- 
selves consider the latter to be by far the preferable 
expedient. This, however, is a matter into the 
further consideration of which we cannot enter here. 

The leading particulars of the competitive engines 
are all given by us in Table No. I on page 6, 
while we have appended to the end of this article 
an outline description, containing such details as 
we deemed worthy of notice, yet which could not 
be conveniently stated in the Table. 

We must now pass on to describe what has proved 
in many respects, the most interesting, and certainly 
by farthe most exciting, feature of the present meet- 
ing at Wolverhampton, namely, the trials of the 
traction engines over the course laid down at Barn- 
hurst. These trials have been looked forward to 
with special interest, from the fact of their being 
not merely the first held by the Royal Agricultural 
Society, but the first of a public character, in which 
engines with Thomson’s india-rubber tyres have been 
brought into competition with engines having tyres 
of the ordinary kind. There is probably no invention 
—or rather, perhaps, system of construction—which 
has been so extravagantly belauded by the non- 
technical press as these said india-rubber tyres. It 
has been averred—and that, too, in journals whose 
editors ought to know better—tliat these tyres would 
entirely revolutionise traction engine construction, 
and it has been stated that road steamers fitted 
with them had proved themselves capable of tra- 
versing easily roads of such o soft and treacherous 
character as to be utterly impassable for ordinary 
engines, The very extravagance of many of the 
statements made caused them to defeat their object, 
but still enough effect remained to create a very 
strong belief amongst the general public as to the 
extraordinary merits of india-rubber tyres. Even 
the scientific press has in some instances tended to 
strengthen this belief, although only, we are glad to 
say, to a very limited extent, whilst we ourselves 
have repeatedly pointed out the fallacy of many of 
the statements so freely promulgated by the advo- 
cates of such tyres. In making this statement we by 
no means desire it to be understood that we object to 
india-rubber tyres in éofo. In writing on this sub- 
ject in December last (vide page 425 of our tenth 
volume), we said: ‘It will be seen that through- 
out our objections to india-rubber tyres are based 
principally upon commercial considerations, and 
there can, we think, be no doubt that, by these 
considerations alone, the use or disuse of such tyres 
will ultimately be determined. Our objections, in 
fact, are urged not against e/astic tyres, but against 
tyres formed of such an expensive material as india- 
rubber now is. That there are certain 
special circumstances that may warrant the em- 
ployment of india-rubber tyres we admit; but that 
for general purposes-they are worth the money they 
cost, we cannot at present believe.” The accuracy 


of these views has been fully substantiated ‘by the | 


trials at Barnhurst, and these trials we must now 
describe, referring for information respecting the 


published by us on page 448 of our last number. 
The first proceedings in connexion with these 
trials took place on Saturday last, when the com- 





petitive engines did a preliminary canter over the | 


course without any loads behind them. The engines 
entered for competition were Messrs. Aveling and 
Porter’s 10-horse engine, and a 6-horse engine by 
the same firm ; Messrs. Ransomes, Sims, and Head’s 
“farm steamer” with india-rubber tyres; Mr. 
Charles Burrell’s 8-horse engine of his usual pat- 
tern, and also a ‘Thomson road steamer by the same 
maker; and, finally, a 10-horse traction engine, 
constructed by Messrs. Tuxford, which had been 
employed by Messrs. Amies and Barford for driving 
their ploughing tackle, and which was entered in 
their name. Messrs. Howard’s 10-horse traction 
engine, with their safety boiler, was also intended to 
compete, but it had come to grief in the show-yard, 
where it had been taken to be tried on the brake, 
and was in process of being dug out and got into 
position at the time the trials over the course took 
place. 

The engines being without loads, and the course 
generally being in very fair condition, the whole of 
the engines, with one exception, got through the 
trip without mishap, the times occupied in making 
the run of 144 chains, or 1.8 miles, being as follows : 





| engine, however. 


Time in 
minutes. 
29 
a 2 


28* 


Class. 
«. 10-horse 
§ Thomson’s } 
Uroad steamer § 


Makers’ names. 
Aveling and Porter 


Charles Burrell 


- (2nd trip) 
6-horse one ove 
( Farm steamer 


? with india- } 


Aveling and Porter 
rubber tyres 
{ 8-horse ordi- } 


1 nary pattern § 
The only engine which failed to make the trip 
without accident was Messrs. Tuxford’s, which by 
an error of the steersman was nearly taken down a 
bank close to the 108th chain post (see map in our 
last number), and which was only saved from 
making a serious leap by its leading wheels coming 
one on each side of a tree, and fixing themselves 
firmly in itsroots. After a severe struggle, resulting 
in some slight damage, this engine had to be hauled 
out of its predicament by Messrs. Aveling and 
Porter's handy little 6-horse engine. Although not 
entered for competition the little 6-horse engine, 
made by Messrs. J. Fowler and Co., and illustrated 
by us on page 3 of.the present number, was also 
run the course on Saturday, and, notwithstanding 
that it was checked by having to run along steadily 
behind Messrs. 'Tuxford’s engine for part of the 
distance, it accomplished the trip in 164 minutes, 

Saturday’s proceedings were, however, mere play, 
and the real earnest work was performed on Mon- 
day. ‘Throughout Sunday and Sunday night the 
rain had been coming down in torrents, and on 
Monday morning many parts of the course were 
little better than a treacherous swamp. The ground 
at Barnhurst is very light, and when saturated with 
rain it appears to be thoroughly rotten and unre- 
liable. Early on Monday morning it was still rain- 
ing, but about mid-day, when the competitive en- 
gines arrived from Wolverhampton station, where 
they had been to be weighed, it cleared up a little, 
and, notwithstanding the unfavourable circum- 
stances, the trials were commenced. 

The first engine to make the trip was Messis. 
Aveling and Porter's 6-horse engine, of which we 
have already spoken. As recorded in Table No, 
ILI., which contains the leading results of the trips, 
this engine, although weighing but 5 tons 4 ewt. 
2 qr., took a load of 5 tons 10 ewt., and got over 
the ground in excellent style, accomplishing the 
distance in 52 min. At starting the wheels were 
each fitted with six ‘‘ paddles” and eight spikes, and 
these were kept on until the 63rd chain post was 
reached, when they were removed to allow the 
engine to run better over the hard road which com- 
mences at that point. On starting again after a 
stop of 24 min., the engine drew its load without 
any difficulty until the 92nd chain post was reached, 
where the course passes through a gap in the hedge 
to the parish road. Here the ground was in a 
fearfully soft condition, but as the distance to be tra- 
versed over it was short, Mr. Aveling did not deem 
it worth while to apply the paddles, but got over the 
difliculty by detaching the engine from the wagon, 
allowing the former to pass over the soft ground 
unloaded, and then hauling the wagon over by a 
long chain after the engine had reached firm ground, 


Ransomes, Sims, 
and Head 
(2nd trial) 


” ” 


Charles Burrell 


one 


: / It is only fair that we should say a word here 
character of the course to the map and sections | ‘ 


concerning the admirable. generalship displayed 
by Mr. Aveling in his management of his engines 
during their trips. Under his experienced guidance 
no time was lost in dealing with any difficulty which 
might arise. Everything that was wanted was pro- 
vided, and every man accompanying the train knew 
just what he ought to do, and was kept from interfer- 
ing with the labours of others. The engine, the trip 
of which we are now describing, was driven—and ad- 
mirably driven—by William Ilman, a young enginc- 
driver well known at the recent Roya! Agricultural 
Shows from his management of the handy little 
crane engines, of which Messrs. Aveling and Porter 
are makers. ‘Io return to the trip of the 6-horse 
At about the |]2th chain post, 
after skilfully taking a difficult turn into a gateway, 


| the train arrived at the bottom of a hollow, the side 


of which rose at an incline of 1 in 12. Here the pad- 


| dles and spikes were again applied, and the engine, 


having been attached to the wagon by a long chain, 
ascended the bank’ unloaded, and on reaching the 
top drew the wagon up afterit. The pull, how- 
ever, was a most severe one, and at one time the 
leading wheels of the engine were lifted and held 





* In this trial the steersman was temporarily disabled by 
a blow on the mouth from an arm of the steering wheel, and 
a slight delay was the consequence, 
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ENGINEERING. [JuLy 7, 1871. 


TABLE No. L.—Parricutars oF AGRICULTURAL LocoMoTIVEs AT THE WOLVERHAMPTON SHOW. 
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| Diameter, 
= | Width of tyres 
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Weight of engine 
empty. 

Weight of engi 

in working 

Weight on drivin 

Capacity of tanks. 


Nominal horse power. 
| Width of tyres. 
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TABLE No. IlL.—Snowrne 


Length of course, 1.8 mile. (See page 448 of our last number. 


THE PERFORMANCE OF THE AGRICULTURAL LocoMoTiIves DURING THE TRACTION TrIALs AT BARNHURST. 
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Time and speeds. 
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engine. 
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Load expressed in per- 
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pages. 
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Ground exceedingly wet when the trial was made. 
This trial was not completed, the engine having to abandon the load 
after passing over about three-fourths of the length of the course. 


Ground had partially dried when this trial was commenced, but rain 
came on before it was completed. 


Ground in far worse condition than during any of the previous runs. 





for applying and removing spikes, the engine made 
the run with complete success in 65 minutes. It is 
extremely difficult to convey in words any adequate 
idea of this performance. The road had become 
at many points simply a quagmire, yet the engine 
got through it all, and took its load fairly, under 
circumstances where the india-rubber tyre engine, 
costing nearly twice as much, had utterly failed to 
take little more than half the load. 

Altogether the trials at Barnhurst 7 most 
decisively that a properly constructed agricultural 
locomotive can be depended upon to move about a 
farm under any circumstances which may be ex- 

cted, or are likely to occur in practice. The 
india-rubber tyre engine failed, not from any fault 
of Messrs. Ransomes, for the engine is a really splen- 
did piece of work, but simply because it was entirely 
unfitted for the work it was called upon to perform, 
We do not deny that vhere may be situations in 
which it may be desirable to employ india-rubber 
tyres in some form or other, but they certainly do 
not appear to be in any way desirable on farm en- 
gines. We have for some time past considered that 
the best agricultural locomotive for ordinary use is 
really a light class of engine, such as the 6-horse 
made by Messrs. Aveling and Porter, and the 
performances at Barnhurst, and the useful work 
executed on the heavy land near Stafford by 
one of these engines, in getting the ploughing 
tackle into position, has confirmed us in this 
opinion. 

Our notice of the traction engine trials has run 
to such a length that we can say but little this week 
coucerning the ploughing trials. We, however, 
give, on page 8,a Table containing the chief re- 
sults obtained since our last number, and we shall 
take an early opportunity of describing the various 
a and tackle in detail. 

esterday morning the various traction engines 
were to start from Wolverhampton and proceed to 
Stafford by road, each engine being loaded in pro- 


— to its power, and the consumption of fuel 
eing noticed. 
(By TELEGRAPH.) 
STaFForD, Thursday evening. 
The following are the chief results of the trip of 
the traction engines from Wolverhampton to Staf- 
ford to-day : 
Net time 
Makers’ Names. on road. 
hrs. min. tons. 
Ransomes, Sims,and Head ... 3 35 12 
Aveling and Porter (6-horse) .. 4 17 9 
” »  (l0-horse) .. 4 20 15 
C. Burrell’s (ord. pattern) sn BB 0 
- (Thomson’s patent)... 5 10 12 8 2 0O 
Burrell’s last engine was delayed by a breakdown 
of one of the wagons hauled. ‘The steam omnibus 
‘*Chenab,” built by Messrs. Ransomes, Sims, and 
Head, also made the run under the direction of 
Lieutenant Crompton. Time occupied 2 hours 
30 min. ; coals used 5 ewt. 1 qr. 


DescRipTion oF AGRICULTURAL LocomorTIvEs. 

In our last number we published detailed descriptions and 

engravings of the two representative types of traction en- 
gines—agricultural locomotives or “ farm steamers” we should 
say—at the Wolverhampton Show; we shall now proceed 
to describe the rest of the competing engines, of which the 
leading particulars will be found in Table No. I. on the 
present . This Table also contains the corrected 
weights of the engines in working order, as ascertained on 
Monday morning on the weigh bridge of the high-level _sta- 
tion, Wolverhampton. The reference numbers of the Table 
are at the same time arranged with regard to the economical 
efficiency of the various engines during the friction brake 
trial, or with reference to the quantity of coal used per dyna- 
metrical horse power hour, 
As already stated, Messrs. Aveling and Porter exhibit two 
ht 6-horse traction engines of a similar pattern to their 
horse ine shown on pages 452 and 453 of our last 
number, , as Messrs. Ransomes’ engine was also described 
by us last week, we shall only have to say something here 
with reference to the engines sent by Mr. Charles Burrell, 
Messrs. Tuxford and Sons, and Messrs. J. and F. Howard. 

No. 5. The 8-horse agricultural locomotive with horizontal 
boiler, exhibited by Mr. Charles Burrell, of the St. Nicholas 


Consumption 
of coals. 
ct. qr. Ib. 
20 
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17 
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Works, Thetford, is of the usual pattern as manufactured in 


various sizes by this firm. In general arrangement, this engine 
differs so far from Messrs. Aveling and Porter’s well-known 
type, that the cylinder is arranged on the top of the firebox 
casing, while the crank shaft is placed near the chimney. 
The motion from this crank shaft is transmitted to the 
wheels by means of a countershaft with quick and slow 

s and strong pitch chains on each side, either of these 


— 
‘chains being capable of being disconnected, when turning a 


corner, without stopping the engine. The engine is mounted 
on volute springs upon the hind or driving axle, and in order 
that the length of the pitch chains may not be affected by the 
play of the engine on the springs, these as well as the axle-box 
guides, are placed not vertically, but inclined backwards at a 
right angle to the direction of the chains. At the front end, 
the engine rests by means of a prolonged bracket upon the 
leading axle; the steering gear, which is of the hand-wheel, 
worm and sector class, is also carried by this bracket, this 
——— necessitating, of course, the attendance of a 
second person to manage the engine. The cylinder is 
steam jacketted, as in all the other traction engines pre- 
sent provided with a boiler of the ordinary locomotive 
type. For the purpose of heating the feed-water before 
going into the boiler, the exhaust steam or part of it can be 
admitted through a throttle valve into a cast-iron pipe 
leading round the boiler into the water tank which is fitted 
under the boiler. The coals are carried in a bunker at the 
trailing end, holding 8 cwt. of coals, while the capacity of the 
tank is 150 gallons. 

As regards the performance of this engine, some capital 
work was, as we om stated elsewhere, done last Monday 
over the traction engine course at Barnhurst Farm. As to 
the trial on the friction dynamometer, the consumption of 
coals per horse power would no doubt have been less with a 
better distribution of steam. The di s taken during 
these latter trial runs, and of which we illustrated a sample 
on e 449 of our last number, demonstrate clearly that the 
action of the valve motion might be greatly improved. 

No. 6. Messrs. J. and F. Howard’s 10-horse engine, fitted 
with their patent safety boiler, represents certainly a very 
remarkable t of agricultural locomotive construction. 
The boiler consists of three sections of 9in. tubes 5 ft. long, 
and of two sections of 7 in. tubes of the same length, each of 
these sections comprising 6 tubes and 7 tubes respectively, 
making in all 32 tubes arranged horizontally, and communi- 
cating with a corresponding number of vertical connexion 
tubes, as in their marine boiler illustrated by us on page 155 
of our last volume. The boiler tubes are made of wrought 
iron yin. thick, and lap-welded; the inclination of the 
tubes towards the connexion pipes is 1 in 8. Up to the 











Jury 7, 1871.] 


ENGINEERING. 





7 








water level these tubes contain within them, and fixed con- 
centrically, a smaller circulating pipe of 3} in. diameter, and 
provided with slots lin. wide, these pipes being introduced 
to facilitate the circulation of the water, and to enable any 
sediment to be collected by withdrawing them. To do this, 
the cast-iron cap, which p hee the end of each tube, can be 
unscrewed. 

The cylinder, which is not steam-jacketted, and the motion 
are arran above the footplate, at the trailing end of the 
engine. meath the footplate, is a tank holding 250 gal- 
lons of water ; above the tank, the space is divided, longitu- 
dinally, into two partitions, one 1ft.7in. by 6 ft. 4in. con- 
taining, as already mentioned, the cylinder and motion, or 
the engine proper, the other partition, 2 ft. 4 in. by 6 ft. 4 in., 
providing room for the engine man and for about 15 cwt. of 
coals. From the crank shaft, which is placed close to the 
boiler and just above the fire door, the motion is transmitted 
to the driving wheels entirely by gearing in the following 
manner: Upon the driving axle are keyed, on each side of 
the engine, two discs or driving blocks, one of which receives 
its motion from the crank shaft by means of countershaft 
gearing, proportioned in the ratio of 12 tol. The driving 
wheels bear against these discs, so that either or both of the 
wheels can be connected or disconnected to them by means 
of a pin 2} in. in diameter applied at a radius of 9in. from 
the wheel centre. The engine is steered from this driver’s 
stand by a small fly wheel and suitable gearing by means of 
which an endless wire rope can be worked #this wire rope 
acting, at the leading end, upon a large drum to which the 
steering wheel is fixed. 

We shall probably have something more to say about 
Messrs. Howard’s traction engine, in the meantime we cer- 
tainly cannot praise it. Even if the form of boiler had been 
retained—and we cannot say that we consider this boiler 
adapted for traction engine purposes—the general form of 
the engine would have been much improved by placing the 
boiler fully 15 in. lower ; the excessive length of the engine, 
also, might have been reduced by arranging the cylinder in 
a vertical position behind the boiler. The indicator diagrams, 


ee = 





which we had an oppportunity of inspecting during the trial 
runs at Wolverhampton, and one of which we reproduce 
here, illustrate a very considerable loss of pressure from the 
boiler to the cylinder, due, no doubt, to the great length of 
piping exposed ; but, on the other hand, they show a far less 
amount of back pressure than we should have expected from 
the length and arrangement of the exhaust pipe. The engine 
we should state is fitted with link-motion, and the general 
design and the workmanship of the engine proper is good. 
No. 7. The 10-horse agricultural locomotive, built by 
Messrs. Tuxford and Sons, of Boston, is of a pattern differing 
materially from any of the preceding engines of a similar 
class. “In the first place, the driving wheels are placed under 
the front end of the engine, that is to say, the chimney end, 
while the steering wheels are arranged behind the firebox ; 
so that, when the engine is propelling a load, the position of 
the locomotive is reversed as compared with that of an ordi- 
nary traction engine. We cannot see what advantages can 
be claimed by this arrangement, but it is certainly objection- 
#ble on the ground that the engine driver is obliged to stand 
with bis back against the direction of the run. Ofcourse 
the engine is steered by a second attendant, nevertheless, the 
control over the engine is less perfect than in Burrell’s engine, 
1auch less so in comparison to Aveling and Porter’s arrange- 


uurut, where the whole machine is completely under the con- 
trol of one man, : 

The cylinder, which is 9 in. in diameter by 12 in. stroke, and 
which is fitted with a steam jacket, is placed in a similar 
position asin Messrs, Aveling and Porter’s standard 10 horse 


and 6 horse agricultural locomotives; but instead of employ- 
‘ng spur gearing, the wheels are driven by pitch chains, as 
alopted by Mr. Charles Burrell. In this latter case, how- 
ever, the countershaft is placed across the boiler top, while, 
in the engine under notice, the crank shaft transmits its 
iistion, by intermediate compensating gear, to a counter- 
sualt, which is arranged under the boiler barrel and close to 
the driving wheels. 

Thestraming of Messrs Tuxford’s engine is of a very 
peculiar construction, which is worthy of special notice here. 
Instead of the frame plates forming a rigid fixture, they are 
actually hinged to brackets, fixed on each side of the firebox 
casing; thus the frame forms, in fact, a lever, having its 
fulcrum at the said bracket, and to the other extremity of 
which, near the smoke box, is hung the main weight of the 
engine, through the intermission of strong volute springs, 
At the steering wheel end the weight is also carried by springs 
and we readily acknowledge the attempt of ing the 
whole weight upon springs, as a step in the right direction, 
especially in cases where no elastic tyres are provided for. 
The feed water, which is carried ina tank which forms a 
kind of double shell to the smoke box, can be heated by a 
pipe from the exhaust; the coal is carried in bunkers ar- 
ranged near the engine driver. The performance of this 
engine during the trials on the brake is sufficiently explained 
in the Table, but we should state that—to judge by numerous 
indicator ms, nay, by the mere iesageler at of the 


i or — =! Le slide valve was sadly deficient. 
. Charles 88 i 
with ihe won hs urrell’s horse double cylinder road steamer 
ti 


] pot boiler” is mounted on three wheels 
with Thomson’s india-rubber tyres, the two dziving 





wheels being 5 ft., and the leading wheel 3 ft. 6 in. in 
diameter, while the effective width of the tyres, in both 
cases, is 15 in., and the thickness of the india-rubber ring 
44 in. The main difference of construction between this 
engine and the one of the same nominal horse power ex- 
hibited by Messrs. Ransomes, Sims, and Head, consists in 
the arrangement of the cylinders. In the latter case, both 
cylinders are placed in the longitudinal engine axis, as shown 
by our illustration on page 456 of our last number. Mr. 
Burrell, on the contrary, fixes his cylinders transversely side 
by side, but also carried b: wrought-iron standards, which 
at the same time, enclose the engine proper. The motion 
from the crank shaft is received by a counter shaft, and from 
there it is transmitted to the annular racks fitted to the inside 
of the driving wheels. The ratio of gearing can be altered 
from slow to quick speed, or vice versdé by clutch-levers 
situated by the side of the driver. A flywheel can also be 
fixed on the side of the engine on the counter shaft, for the 
purpose of driving, thrashing, or any other class of stationary 
machinery. 

It was at first intended to run this engine on the friction 
brake, with steam at 130Ib., the boiler, in fact, bearing the 
imposed hydraulic test of double that pressure without show- 
ing anysigns of leakage. In the course of the trial runs, 
however, it became manifest that, with the heavy load of 
24 horses on the brake, nothing like that pressure could pos- 
sibly be maintained, and the engine was run through the 
trial with a mean boiler pressure of 1001b. The consump- 
tion of coal per dynametrical horse power per hour, as re- 
corded in our Table on the performances, is very high ; it 
would have been less, we have no doubt, with an increased 

iston speed and a correspondingly reduced load on the brake. 

t is but fair to mention that both of Mr. Burrell’s engines 
are finished in a very creditable manner. 








NOTES FROM PARIS. 
Paris, July 3, 1871. 
FINANACES. 

THE loan of two milliards has been advanced with an 
enormous excess, and by a single day’s subscriptions. We 
have no intention of setting up a song of triumph over this 
great financial success, that would sound false in the actual 
situation of France ; but we are justified in observing how 
much this easy affluence of capital towards advantageous 
investment, justifies the hopes of speedy commercial and 
industrial restoration. Yesterday we feared that the heavy 
burdens imposed upon the country would for a long time 
have paralysed all enterprise in trade and industry: to- 
day we may believe that useful undertakings will still find 
capital and credit necessary for their prosperity and de- 
velopment. 

But we know also better to-day the projects of the im- 
posts and taxes which are required to furnish to the 
Treasury the increase of income the necessities of the 
country require. The following are some of the changes 
which will strike directly upon industry: French and 
foreign ships arriving from abroad will pay tonnage dues, 
at the rate of 1 franc per ton. The sugar duty, which is 
now on an average, 43 francs per 100 kilogrammes, or 
about70 per cent. of the actual value, will be increased by 
three-tenths. All raw materials will pay a custom’s duty 
of 20 per cent. ad valorem, the same with all textile fabrics. 
Beer, wine, alcohol, and tobacco, are attached also in diffe- 
rent degrees. The inland postal rates will be raised upon 
letters of 10 grammes from 20 to 25 centimes; printed 
matter, samples, &c., now carried at very low rates, will 
have to submit to great additions. Matches will pay an 
average tax of 5 centimes per box, which will give, reckon- 
ing an annual consumption of 200 millions of boxes, a 
revenue of 10 millions of,francs. There will be established 
on paper, of which the production is valued at 130 millions 
of francs per annum, taxes representing 12 per cent. of their 
value. Petroleum and coal oil will pay on importation 
duties of from 40 to 55 francs per 100 kilogrammes. 

Tue Iron AnD CoAL TRADES. 

The iron and coal industries, spared by the project of the 
budget, and over-excited by a long suspension, are rapidly 
recovering themselves in all parts of the country ; already 
the quoted prices are rising, as the railways, little by little, 
are recovering their old activity. 


Baxancepd Mitt Srones. 


Last week we noticed an essay by M. Yvon-Villarceau 
upon the subject of balanced mill stones; we now proceed 
to give an analysis of the work. 

It is known that a mill stone, having been at first 
balanced in a state of rest, that is to say in such a manner 
that when in this condition its interior face, which is plain, 
may be horizontal, this face takes generally an inclination 
more or less decided, from the time that the stone is re- 
volved around the vertical shaft which passes through the 
point of suspension. This result, injurious to a good pro- 
duction of flour, is due as much to irregularities in the form 
of the stone as to any imperfection in the homogeneity of 
the materials of which it is composed. But it is possible 
to obviate this inconvenience by arranging certain weights, 
called by M. Yvon-Villarceau masses réglantes, around the 
stone, and perpendicular to the plane of its lower face. 

If the irregularities in form in the distribution of the 
material in the various points of the stone were known, 
and could be submitted to calculation, one could determine 
the position of the adjustment weights by applying formule 
relative to the rotation of a solid body round a fixed point. 

But as it is impossible to e and to submit to cal- 
culation the elements of the problem, the only course is to 
seek in the observed movement of the millstone the mea- 





sure of its irregularity. The author has proposed to make 
an analytical study of the movements to find out the na- 
ture and extent of the changes in order to fix the position 
of the compensation weight. 

We need not follow the learned mathematician through 
the development of the analytical methods which he has 
applied to this difficult subject, but will content ourselves 
with making known the two processes, and the conclusion 
to which he has led his calculations. Let us suppose that 
two of the balance weights are placed in two perpendicular 
planes. In the plane of one of these weights let us fix on 
the circumference of the stone a small style, and arrange 
a fixed vertical surface to receive the impression of the point. 
The position of the point corresponding to the state of 
equilibrium of the stone will be noted very distinctly; then 
if the stone is put into motion, the pointer will trace lines, 
whose ordinates will be connected with those corresponding 
to its static equilibrium. The mean of these ordinates is 
then taken, or if greater exactness is required, the mean 
ordinate may be calculated. This done, it is easy to calcu- 
late how much it will be necessary to shift the weight ina 
direction perpendicular to the lower face of the stone to 
nullify this ordinate. It is sufficient to place each weight 
in two positions to determine the value of its mean ordi- 
nate. It will be easily seen in what intermediate position 
the weight must be placed to obtain an ordinate equal to 
zero. For the second masse réglante a similar process is 
repeated; the two operations may, however, be conducted 
together, care being taken to place the two points at 
different heights, so that their traces on the fixed plane may 
not be confused. . 

If conformably to general practice four compensating 
weights are employed instead of two, it will be sufficient to 
shift together in equal degrees, and in opposite directions, 
the two means situated in the same meridional plane. 








FOWLER’S TRACTION pay + sme 
We gi 38 i a 6-horse traction 
engi oe nod patton, exhibited. ty Moses, John Fowler 


Co., of Leeds, at the Wolverhampton Show. The prin- 
cipal dimensions of the engine are as follows: ei 
in. 
Diameter of cylinder ... si 0 7% 
Stroke ... whee ae © ove 0 10 
Heating surface: Tubes 90 sq. ft. 
Firebox 24 ,, 
Total 114 ,, 
Firegrate area ... o 86 ,, 
Average steam pressure 100 Ib. 
Diameter of driving wheels... «ss 6 0 
weep i Oe... “os ino ee 
8 of road motion with engine running 
erst revolutions, quick speed 3 miles 
per hour, slow speed 14 miles per hour 
74 tons 


Weight of engine in working order ~ t 
It will be seen from the engraving that the engine is 
carried on three wheels, and in one of the engines of this 
class exhibited at Wolverhampton the wheels are fitted with 
india-rubber tyres made up of segments secured on Messrs. 
Greig and Aveling’s plan. The road wheels are driven 
entirely by gearing, and the crank shaft and countershaft 
bearings are carried by brackets formed by extending the 
side plates of the firebox upwards, on Mr. Aveling’s system. 
The water is carried partly ina tank under the boiler, and 
partly under a tank at the trailing end so as to equalise 
the weight, and the moving _— are all cased in as 
shown. One of the engines at Wolverhampton has a double 
chimney, the hollow sides of this chimney forming a chamber 
through which the exhaust passes on its way to the blast 
nozzle. <A silent exhaust of a very effective kind is thus ob- 
tained. ‘These engines are altogether of a very handy class 
and they are capable of being run at a high speed if 
necessary. It was one of these engines which made the 
quick run round the course on Saturday last, to which we have 
already referred. 


FOREIGN AND COLONIAL NOTES. 

The North American Pacific Coast.—P rofessor Agassiz hav- 
ing had a coast survey steamer placed under his control is 
examining the waters of the Pacific on the North American 
coast, and in connexion with deep sea soundings he will 
collect specimens of natural history. 


Omnibuses in Paris.—The revenue of the Parisian Omnibus 
Company is reviving. In the week ending June 17 the 
receipts were 12,836/., against 17,9587. in the corresponding 
week of 1870. The number of. the company’s omnibuses at 
work was increased in the week ending June 17 to 500. 


Road Steamers in Brazil.—Privileges have been granted 
in the Brazilian province of Rio Grande do Sul for two roads 
intended for Thomson’s road steamers. 


Utah Southern Railroad.—The laying of the rails of the 
Utah Southern Railroad has been commenced. Brigham 
Young drove the first spike in the presence of a large con- 
course of spectators. 

Street Railways in Melbourne.—An application has been 
made to the Melbourne City Council by Mr. M‘Millan for 
authority to introduce street tramways into that city. The 
— was referred to the public works committee of the 
council. 


The Belgian Iron Trade.—The state of the Belgian iron 
trade continues favourable. Almost all descripti of iron 








are in good demand, ially plates; considerable quan- 
tities of these latter have been sent toGermany. A contract 
for 2000 tons of rails for the North-West Austrian Rail- 


way has been divided between the Thy-le-Chdteau, the 





Couillet, the Monceau, and the Sclessin Works. 
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THE METROPOLITAN DISTRICT 
RAILWAY. 

THE engineering event of the week has been the 
opening of the Mansion House Station of the Me- 
tropolitan District Railway, and the consequent ex- 
tension of the line into the centre of the City. We 
have on so recent an occasion illustrated and de- 
scribed* this last, and really great engineering work 
—which has been more beset with difficulties than 
most of the other work on the line—that we need 
not again refer to its description and arrangement. 
There remains now only the short length of line 
eastward, to be constructed, to make a junction with 
the City terminus of the Metropolitan Railway, and 
complete the inner circle, as contemplated by Mr. 
Fowler in 1864. Whether this line will ever be 
made or not remains to be seen, the financial diffi- 
culties in connexion with its construction, which 
hitherto interfered with its progress, will most pro- 
bably be removed for some time at all events. So 
that meantime, although in the obvious fitness of 
things, the missing link should be supplied, and the 
Tower Hill Extension built, the Metropolitan Rail- 
way must be regarded as complete, but divided into 
two managements, the Metropolitan proper, carry- 
ing its passengers from the west through the 
northern part of London to the eastern terminus, 
and the District, accommodating the westerly 
localities between fashionable Kensington and 
Westminster, along the Thames Embankment, 
and so to Queen Victoria-street. Which of these 
routes will be the most profitable a short time will 
decide ; but it will be a matter for much regret if 
the two companies should enter into anything like 
rivalry in their management, Co-operation, not 
competition, is the only safe course, and neither 
line can afford to suffer injury or inflict it on the 
other. Equally it is against their joint interests that 
there should be separate and independent estab- 
lishments, separate shops, superintendents, traffic 
management, and so forth; all these duplicate 
charges of maintenance will be so much needless 


* See ENGINEERING, page 190, vol. xi, 











burden laid upon the railway. Doubtless these 
difficulties will be cleared up before long; indeed, 
the chairman of the District Railway, on the occasion 
of the opening of the station, stated that the directors 
of the line he represented are now in cordial co-oper- 
ation with those of the Metropolitan. In sucha 
cease the interest of both companies will be far better 
secured, 

It was a little hard of Mr. Gladstone to allude 
in his speech last (Saturday morning on the same 
occasion, to *‘ The pleasures of Hope” in connexion 
with the shareholders in the District Company. 
He said that these “ did not live upon the present, 
for, on the contrary, they habitually, earnestly, 
and constantly directed their view into the future.” 
This being the case, the assurance of the chairman 
must have been extremely welcome, for the antici- 
pation of severe competition with the Metropolitan 
has been a source of no little anxiety. 

But even under the most favourable conditio 
flere are many whose apprehensions will not per- 
mit them to believe that the future of the District 
Railway is a bright one. 

Such sombre views are very excusable when it is 
considered under what disadvantages the line has 
hitherto laboured. The term of its completion was 
delayed to an extent which no one could have 
imagined, and whilst a vast capital was lying un- 
productive, the earning capacity of the unfinished 
line was necessarily limited. After long delays, 
when the railway was opened as far as Westminster 
Bridge, there was but a comparatively scanty traflic 
available, consisting only of those passengers whose 
business lay between Kensington and Westminster. 
Then came the tedious period of construction along 
the Thames Embankment, the backward state of 
which probably helped to retard the railway, 
so that for a very long while the Westminster 
Station formed the terminus. ,And when the line was 
opened for traffic as far as Blackfriars there re- 
mained the most important length uncompleted, by 
which the bulk of, passengers could be conveyed 
into the heart of the City, So that up to the present 
time the line has not had a chance; although the 
regular increase of passengers upon it, as length by 
length it was extended citywards, has shown that it 
will command a large traflic, and one less liable to 
direct competition than the Metropolitan itself. 
Besides, there is little doubt, taking into con- 
sideration its great length of open cutting, and 
its more commodious and lighter stations, there will 
be a tendency on the part of all!passengers whose 
destination is the City, to make use of it rather 
than of the older and darker railway. Moreover, 
it ‘accommodates three of the most important 
districts of London in relation to Kensington, 
namely, Westminster, the Temple, and _ the 
City. In addition, the line will enter into direct 
and favourable competition with the metro- 
politan trafiic of the South-Eastern Railway, and 
will absorb a large proportion of the Westminster 
and City traflic now conveyed by omnikuses. Be- 
sides all this there is the special business developed 
by the ever-growing art and science buildings at 
South Kensington. The annual exhibitions, the 
Museums, the schools, all create an increasing traffic 
of their own, which will help to swell the income of 
the company. 

Taken altogether then, the prospects of the now 
completed line appear fair, though they are never 
likely to realise the sanguine expectations in vogue 
when the railway was promoted, and hopes ran high 
about metropolitan railways in general. ‘Those 
hopes have suffered heavy blows since then, and 
few at the present time dare anticipate 7 per cent. 
upon their investments. With the enormous cost 
of railways in the metropolis, such a result is of 
course impossible. The money spent to obtain 
permission to make a line, the money spent in 
acquiring ground upon which to make it, the cost 
of works, the cost of working after completion, all 
these items swell into figures, which even the 
revenue from the inexhaustible throng of passengers 
cannot gain large interest for. 

But if it should happen, even under all its most 
favourable conditions, that the Metropolitan District 
Railway should not prove profitable in the end 
(though this undesirable contingency is, of course, 
a remote one), the shareholders will have the real 
satisfaction of knowing that they have provided 
a most efficient and commodious line of travel, that 
through their help the crowded streets become less 
thronged, that the transit of passengers is infinitely 
facilitated, and that another grand step towards the 
great London street reform has been accomplished, 
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They will know, moreover, that the construction of 
the line has involved the destruction of many 
miserable streets a disgrace to the metropolis, and 
the dislodgment of hundreds of people a disgrace 
to the population, and that it has made room for 
new streets, and fine buildings, so that good has 
been wrought directly as well as indirectly by 
the work, -All success, then, to the Metropolitan 
District Railway, completed at last, and to the 
patient shareholders who have completed it ! 


THE HOOGHLY BRIDGE. 

THE question of bridging the river Hooghly at 
Calcutta has now been under discussion for about 
a quarter of a century, and it will doubtless be 
admitted on all sides that the time must now have 
arrived when something definite should be decided 
upon, and a bridge of one sort or another be put 
in hand. This is a question, it must be remem- 
bered, affecting not only the passengers from Cal- 
cutta by the East Indian Railway only, but the 
public of Caleutta generally. Howrah stands to- 
wards Calcutta much in the same position as Lam- 
beth does to Westminster, or the Borough to the 
City, with the exception that there exists no road 
of communication between the two sides of the 
river, and in this respect it is perhaps more in the 
position of Birkenhead to Liverpool, all communi- 

sation between the two sides of the river being 
dependent upon boats. Numberless plans for over- 
head bridges, floating bridges, and subways have 
from time to time been submitted to Government 
as means for effecting a safer passage than is pos- 
sible with the present provisions for transit. Suc- 
cessive Governments have talked, reported, and 
called for plans, and referred home and done no- 
thing. ‘Two years ago five well-known gentlemen 
offered to build a floating bridge in eighteen months, 
if Government would grant them certain reasonable 
concessions ; these gentlemen were Mr. W. Gran- 
ville, the Government Architect, Mr. F. Prestage, 
agent of the Eastern Bengal Railway, Mr. B. Leslie, 
of the East Indian Railway, and Messrs. Stephenson 
and Purdon, Civil Engineers, ‘The plans and pro- 
posals of these gentlemen were sent to Government, 
and after considerable delay a committee was ap- 
pointed to report upon their scheme. That re- 
port advised that the bridge be made a free one, 
which of course put a stop to all private enterprise 
in the matter. Government then undertook to 
build the bridge themselves, and Mr. Leslie was 
appointed engineer for carrying out the work; 
but as there appeared a good prospect of making 
it a remunerative work by the levy of tolls, that 
part of the recommendations of the Committee 
which stated that it should bea free bridge has 
been disregarded, and a Bill has accordingly been 
passed to provide for its construction, and the sub- 
sequent levy of tolls on passengers and goods, It 
appears that this is a work which might advan- 
tageously have been intrusted to private enterprise 
to construct, and it has given no small amount of 
dissatisfaction to those capitalists who were pre- 
pared to assist in its construction, and had even 
offered to do so, that the Government have deter- 
mined to keep the work in its own hands. If such 
a work as the Hooghly Bridge be not considered 
suitable for private enterprise, the question very 
naturally suggests itself, what sort of work will the 
Government of India intrust to be carried out by 
such agency? Irrigation works have over and over 
again been declared to be unsuited for construction 
by any other agency than that of the Government 
itself ; it has been given out that all future railways 
in India will be undertaken by Government; and 
now a local work such as the Hooghly Bridge has 
similarly been denied to private enterprise. Is 
private enterprise, therefore, to be entirely debarred 
from a participation in the construction of public 
works in India? or is it to be intrusted only with 
such works as are not likely to prove remunerative, 
whilst all of a promising character are reserved for 
construction on account of the Government? If 
such be the case, all who would now devote their 
energies and resources in assisting in the development 
of India’s resources, will assuredly direct their at- 
tention to other countries, where they will meet 
with greater encouragement. 

Mr. Leslie having been appointed as engineer for 
the construction of the bridge has been instructed 
to proceed to England with the view of superintend- 
ing the execution of the necessary ironwork in this 
country. After all the various plans that have from 
time to time been proposed for this important 
bridge, economy has apparently been the gauge by 
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which the design has been settled. It is to bea 
floating bridge, the more permanent, but at the 
same time more costly proposals having been 
rejected on the score of economy in first cost. So 
far as we understand Mr. Leslie’s design, it consists 
of deep and narrow pontoons placed in pairs with 
their length in the direction of the stream, and 
supporting a platform roadway which’ will connect 
Calcutta with Howrah. The peculiar shape of the 
pontoons has been given to them with the view of 
adapting them to the exceptional circumstances and 
rapid stream of the river Hooghly ; thus their ex- 
ceptional depth will give them steadiness at the 
same time that owing to the sharpness of their ends 
and narrowness, they will offer the least practical 
resistence to the tidal current which at times runs 
at a very great speed past Calcutta. We shall hope 
to give some further particulars relative to this 
bridge on a future occasion. 





FIREPROOF ROOFING. 

Some interesting experiments were recently car- 
ried out at the Patent Stone Works of Mr. Frederick 
Ransome, at Greenwich, in order to ascertain the 
power of the roof covering lately introduced into 
this country by Messrs. Erichsen and Co. of Copen- 
hagen, to resist the action of fire. 

Two timber sheds had been previously con- 
structed, both precisely similar in size and material 
employed. Each shed was 10 ft. by 6 ft. square, 
and 7 ft. high. One of them was covered with 
slates resting on rafters, the other was covered with 
the so-called roofing pasteboard. Fuel, consisting 
of straw and wood, were placed in equal quantities 
in each hut, and ignited. In the slated roof the 
slate began to perish 12 minutes after the fuel was 
lighted, and in 23 minutes it was entirely destroyed. 
In the mean time the roof of the other shed re- 
mained, to all outward appearance, quite perfect, 
nor was it destroyed when the fire had burnt out, 
and the whole of the shed had fallen down. 

A part of the pasteboard covered roof was also 
covered with a coating of Ransome’s silicious paint, 
and one of the most interesting results obtained 
was in reference to this material. Not only did it 
remain quite untouched by the action of the fire, 
but the boarding upon which it had been laid 
resisted the action of the flames to such a degree 
that, for a quarter of an inch in thickness, the wood 
was entirely uninjured. 

Messrs. Erichsen’s covering has already earned a 
good reputation in Denmark, and will doubtless be 
appreciated here, but the experiment of the other 
day pointed out so clearly the advantages attending 
the use of the-silicious paint as a fire-resisting 
medium, that the greatest publicity ought to be 
given to its efficiency. We have already pointed 
out the good service this material renders in water- 
proofing walls ; to a limited extent it has also been 
employed in covering the woodwork of buildings 
with the effect of making it almost fireproof. In- 
deed, so thoroughly reliable is it, that if a piece of 
timber coated with the substance is placed in a fire 


and allowed to remain exposed to intense heat it | 


will be found upon removing it that the paint re- 
mains as a shell, and intact, the charred wood con- 
tracting from it on all sides. With so inexpensive 
and effective a fireproof medium available, there 
is every reason for its universal employment, which 
would be attended with so much increased security 
of life and property. 


TRADE OUTRAGES. 
THE contests between labour and capital which 
are almost unceasing in some one or other of the 


feeling of dissatisfaction, quit their work in a re- 
gular manner, but resort to menaces and physical 
measures to deter other and better disposed men 
from continuing their labour, threats and violence 
being especially directed against the labourers who 
attempt to take their place. The consequence is 
that the work of a large establishment has been in- 
terfered with temporarily, serious inconvenience is 
experienced, and had the ringleaders in this affair not 
proceeded to extremities, the annoyance and loss 
suffered would, of course, have been much greater. 

For trade outrages such as these, special measures 
of severity are required, for the legislation which 
deals with disputes between employers and em- 
ployed, is scarcely applicable. It is, to say the least, 


| extremely unreasonable that so much inconvenience 


should be suffered, without the possibility of remedy, 
until actual violence has been offered, and that even 
then, the punishment of the chief offenders should 
not altogether stop the mischief. There is we sf 
a class of operatives for which special legislation’is, 
and will be, required, until such time as they are 
fit to be trusted with the full privilege of the 
English subject. A coalition of labour against 
capital is always permissible, and often just, and 
such coalitions must always exist; they are the 
natural efforts—sometimes right, sometimes wrong 
—of the former to place itself more on an equality 
with the latter ; but the mere development of brute 
force, as the result of a grievance real or alleged, 
demands the strongest measures for its repression. 
Such force knows no master but superior force, 
and were it possible to inflict severe punishment 
upon all those who sought by menaces to prevent 
others from continuing at work, we should soon 
cease to hear of trade outrages such as the recent 
one at Sheffield. 








LITERATURE. 


Elementary Principles of Carpentry. By Tuomas TrEp- 
GoLtp. Revised from the original edition, and partly re- 
written. By Joun Tuomas Hurst. E. and F. N. Spon: 
London. 

In justice to Mr. Hurst, we are bound to point out, 

before proceeding to review this book, that it is 

very inappropriately named. In the first place, it is 
something far more than a treatise on elementary 





carpentry ; in the second place, it is the work of, Mr. 


| upon that antique, but still standard volume. Hurst's 
| practical carpentry would, then, have been the proper 
| title for this work, and as such doubtless it will be 
| generally known. Not only is the general appear- 

ance of the book quite new, with all the old illus- 
| trations re-engraved, and very many new ones 
| added, but the chapters upon pillars, bridges, and 
| timber have been re-written. ‘Those on scaffolds, 

cofferdams, &c., are new; while the whole of the 
| old part has been revised, and changed in its charac- 
iter. Besides one hundred and fifty woodcuts, 
| there are forty-eight excellently engraved plates, 
and a comprehensive series of Tables. After a 
|chapter upon the equality and distribution of 
| strains, and a second upon the resistance and 
| general properties of timber, the practical portion 

of the book is commenced by an article upon the 
|construction of floors; and in this section all 
| varieties of construction are considered, and besides 
| actual description, investigation of the comparative 
| value of different arrangements, and the strengths 
| of different forms of beams are given. ‘This chapter 

is naturally succeeded by another on roofs—a sub- 
| ject of greater interest and of wider scope than the 
| preceding one. Commencing with the simplest 


100 ft. domes of the Dublin Exhibition is also de- 
scribed and illustrated. 

The section upon scaffolds, staging, and gantries 
lacks completeness, and this is all the more to be 
regretted, as it is a subject upon which so little has 
been written, but on which so much might be said, 
to the general interest and profit of the profession. 
It is true that the subject is subsequently considered 
in some degree in a subsequent chapter, but it is a 
serious oversight to dismiss in nine pages one of the 
most important branches of work with which car- 
pentry has to do, the more so, as examples of the 
best possible kind were ready to hand—examples 
employed of late years in the construction of many 
of the recent engineering works. ‘lhus the great 
gantry, by the aid of which the St. Pancras roof was 
constructed, was a masterpiece of staging, and a 
description of it, with sketches, would have proved 
of high value ; we cite this as one example out of 
many that should have occupied a conspicuous place 
in the book, but which are not even alluded to. 
The only detailed description of any work of this 
kind is that of the staging erected for the construc- 
tion of the Admiralty pier at Dover. Altogether, 
we are disappointed at this portion of the book. 

The chapter on bridge centres, if somewhat out 
of date, is of course good. It is much to be re- 
gretted, however, that recent examples were not 
added to supplement the illustration of the practice 
of early engineers, and that bridge staging should 
not have found place in this or the preceding 
chapter. 

The section on cofferdams, shoring and strutting is 
entirely new, and is very good, and the examples 
selected are well described as regards their detail. 

Wooden bridges, viaducts, &c., do not receive so 
much attention as the importance of the subject 
deserves. In England where iron entirely replaces 
the use of timber for such structures, unless they 
are on a very small scale, the importance of timber 
is overlooked. But in Norway, Canada, the United 
States, everywhere in factwhere wood is more easily 
obtainable than iron, it is of course generally em- 
ployed. To have collected a number of the best 
examples of this class of work, and to have given 





Hurst, not of Mr. Tredgold, although it is based | 


manufacturing districts, generally assume their} form of roof framing—that of two raking rafters 
most objectionable and outrageous conditions in| meeting at a ridge piece, and tied together by a 
Sheffield and its vicinity. The recent strike of the | collar beam—the author proceeds to supply draw- 
steel converters at the Bessemer Works, with the | ings and descriptions of roofs of various sections 
subsequent intimidation and violence, on the part | and for larger spans. A great number of examples 
of the men on strike, against the more sensible and | of roofs are given, the selections could not have 
better disposed operatives, is another proof of the | been better chosen, and twenty-eight plates and a 
necessity of some more severe and decided action | number of woodcuts, together with the Tables of 
being taken to protect the interests of employers, | scantlings placed at the end of the volume, describe 
and the lives of workmen against such attempts. | almost all that can be desired by the reader and 
In the present instance, the most flagrant offenders | practical carpenter. Cognate to the subject of 
have indeed been subjected to punishment, which, if | roofs is that of domes, and the structure at the 
it has not the effect of stopping altogether their | Invalides, at the original Halle aux Blé, the dome of 
peculiar mode of argument, will delay, for a time, | which was 129 ft. diameter, and the thickness of 
any further demonstration on their part. its construction 12in. This building was destroyed 

The incident taken altogether is instructive as} by fire in 1803. Its ribs were formed of timbers 
illustrating the very lowest and commonest type of | 9ft. long, 13in. wide, and 3in. thick, framed 
trade difficulty between employer and employed. | together upon the system introduced by Philibert 
A small number of men entertaining an unshared |de Lorme about 1550. The construction of the 


full particulars of their dimensions, their speciality 
| of construction, together with sketches of the lead- 
| ing details, would not have involved much labour, 
| “Aga have greatly increased the value of the 
book, — , 

Some of the information not found in the earlier 
section of the book has place in the chapter on 
timber fastenings, which is very complete, and is 
presented in afar more convenient form than the 
similar part of Tredgold’s work. A very long 
chapter on timber, which will be found of much in- 
| terest and value, but the length of which appears 
| somewhat excessive, when we remember the scanty 
space allowed to some of the other subjects, con- 
cludes the volume, excepting of course the Tables 
and Plates. ‘The former include fifteen Tables of 
scantlings of timber for different purposes, for 
floors, roofs, bridges, &c., Tables of the strength of 
pine and oak (not very valuable these), and Tables 
| of specific gravities of timber and general materials ; 
the one last named might have been omitted, as it 
has nothing to do with timber. é 

We trust that none of the criticisms we have 
passed upon this book will be considered as con- 
demning it in any way. On the contrary it isa 
work that will be widely and very justly esteemed ; 
but it is of course almost impossible in its first 
edition to achieve completeness, We shall hope to 
see some of the suggestions we have made acted 
upon in another edition, and we trust that the 
author will, in justice to himself, not repeat the 
error of putting new stuff into an old garment. 
But until we obtain a second edition of the book, 
we welcome Hurst’s Principles of Carpentry as a 
most valuable addition to our engineering literature. 


An Illustrated Natural History of British Butter- 


flies. By Epwarp Newman, F.L.S., F.Z.S., &c. The 
figures drawn by George Willis and engraved by 
John Kirchner. London: William Tweedie. This is 
a book which can by no possible license be termed 
an engineering work, and it is one, therefore, which 
we are scarcely called upon to review. We do 
notice it, however, and that for three reasons: 
First, because it is an excellent book of its kind 

second, because many of our readers are interested 
in the subject of which it treats; and third, because 
in former days we had strong entomological pre- 
dilections ourselves, and we direct attention to the 
work as a slight acknowledgment of the pleasure 
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we have derived from its perusal. Mr. Newman 
has a most graphic pen, and his efforts to make his 
book not merely interesting but useful, have been 
ably supplemented by those of the artist and en- 
graver. The woodcuts by which the work is illus- 
trated are admirable for their fidelity to nature, and 
for their general execution. 


MECHANICAL REFINEMENTS.—No. VII. 
To THE Epitor OF ENGINEERING. 

Sir,—As in this communication I contemplate 
giving a description of a machine in which the 
question of intense friction was involved, it may 
not be out of place to preface it with some of the 
facts and theories in regard to friction and lubri- 
cation which designing and working the machine 
has called out. 

A recent writer says, ‘‘ that if a wheel mounted 
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on a shaft ] in. in diameter requires a given amount 
of power to turn it, it will if mounted on a shaft 
2in.in diameter require exactly twice the power 
to turn it at the same speed,” and claims that there 
is, therefore, as much again friction in the latter 
as in the former case, and no doubt nine out of 
every ten will agree with him. 

Now, admitting the proposition to be correct, a 
brief consideration of the whole facts will show 
that the conclusion is an erroneous one. When the 
2in. shaft is substituted for the lin. one, three 
things are changed, the frictional surface is doubled, 
the speed at which the frictional surface would 
travel would be as two to one, and the leverage 
the propelling weight would have over the friction 
only one-half as great. The latter element of 
itself accounts for all the extra power required, 
hence the increased frictional surface, or the speed 
at which the movement takes place, has nothing to 
do with it. 

It is only when we take this view that we can 
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reconcile the facts, that while it requires more 
power to move a certain weight on large bearings 
than small ones, no more power is required to move 
a given weight on a large flat surface than a small 
one, and if the weight or pressure is excessive then 
not as much for perfect lubrication is more easily 
maintained under the large surface. 

In the question of area of sliding surfaces another 
consideration is involved. Supposing a single 
square inch to remain lubricated working under a 
pressure of 1001b. then a surface lin. broad by 
4in. long would work equally well under a pressure 
of 400 Ib., but if the latter surface was formed into 
a square would it not sustain a much greater weight 
than 400 Ib. and work equally well? ‘That it would 
‘‘we are free to maintain,” because the oil in the 
centre would be more confined. That is, suppos- 
ing no oil groove was cut along its centre, for 
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that of course would restore it to practically 
the same condition as the lin. by 4in., arid: we 
argue therefrom that the practice of cutting oil 
channels along the surfaces of slides or on the 
working sides of boxes is a detriment. In fact, is 
not the practice of cutting oil grooves of question- 
able utility any way; are they not by the use of 
cheap and heavy oils which seem to have instigated 
their use, soon gummed up and rendered worse 
than useless ? 

The slide in the punching machine described in 
No. IV., which is 9 in. broad, 4 in, thick, and 18 in. 
long, is simply a fit without gibs or take-up devices 
of any kind—it was fitted as good as human skill 
could do it—has no means of oiling except small 
holes drilled from the oil recesses cast in the slide 
itself to the sliding surfaces, no oil escapes while 
the slide is at rest, and the surfaces are perfectly 
lubricated when in motion. 

In the machine shown in the annexed drawings 
one of the surfaces to be lubricated required special 
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means, and the plan adopted was what, if dealing 
with water, might be called ‘‘ hydrostatic pressure,” 
that is, the oil is introduced into a vertical tube, 
we along a horizontal canal, then up to the 
riction surface. This in a year’s trial has worked 
so charmingly as to encourage the belief that it is 
not half a bad way to lubricate nearly all kinds of 
bearings, oil holes generous in size can be used, 
no wicking is required, no dust or dirt can reach 
the wearing surfaces through the oil holes, as that 
which will float will remain in the stand pipe, and 
that which will settle will collect.in the bottom of 
the horizontal canal. ‘ 

Figs. 1 and 2 represent a forging machine built 
on the principle of the Patent Nut and Bolt Com- 
pany’s bolt machine, shown in your advertising 
columns, but immensely stronger and differing in 
the mechanical construction. 
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The vertical slide, A, carrying the upper forging 
die has a vertical motion of only 2} in., and it will 
be seen that the main shaft is placed as low as 
practicable so as to reduce that portion of frame sub- 


ject to strain to the shortest possible amount, The 
sliding carriage, B, carrying the lower die is moved 
in and out by the hand lever, while the slide, A, is 
at the upper part of its stroke. ‘The entire frame, 
of which the sides are 8 in. by 24in., is cast in one 
piece, the main shaft driven by a gear at each end 
and an ingenious arrangement devised to cause the 
gears to drive equally, as will be explained. 

It will be seen that the fly-wheels have very thin 
bosses and are bolted to the driving pinions which 
fit in a shallow recess to insure perfect truth. In- 
stead of the pinions and wheels being keyed to the 
shaft in the ordinary way they are secured by fric- 
tion only, that is, the collars in the ends of the shaft 
force the pinions against the conical shoulders. As 
the power of the machine depends on the momentum 
of the fly-wheels they adjust themselves by slipping 
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the shaft. The sliding block, C, which is a 
substitute for the connecting rod in the bolt 
machine, has its lower surface lubricated in the 
manner above described, that is, by the stand pipe, a, 
and holes, J, c, the surface is about ] square foot, 
and though working up to a maximum pressure of 
2000 or 3000 tons shows no signs of cutting; the 
surfaces to commence with were made dead flat. It 
will be seen that the block works on a false seat, D, 
having a cavity on its under side fitting over a pro- 
jection forming a chamber in which is placed a 
rubber disc, E. ‘This rubber admits of a slight dif- 
ference in the amount of stock to be forged which is 
so diflicult to get uniform. 

Fig. 8 shows the method of securing the upper 
die and is the most perfect conceivable ; both the 
die and jaws are the strongest possible, the keys 
adjust themselves so as to bear equally, and cast 
dies direct from the sand are used. ‘This machine 
was designed for and has been used especially in 
forging steel guards for mowing and reaping 
machines, but is applicable to various other forgings. 
It is not presented as a work of invention, but a 
design of concentrated strength and simple con- 
struction, 


on 


Tam yours truly, 
AN ENG LIsn ENGINEER tN AMERICA, 


TITANIUM AND IRON, 
To tHe Eprror or ENGINEERING. 

Srr,—In reply to the remarks of Mr. Forbes, I have never 
seen “ Dana’s Miner: alogy,” so cannot turn ‘to it. It was 
not known to any person with whom I was acquajnted in 
1859 that such a statement had been made as that quoted 
from Dana by Mr. Forbes, showing that immense masses of 
titanium ore were well known to exist, but my ignorance may 
be excused, seeing that a professed geologist and. mineralogist 
had fallen into the same error, for at is evident that had Mr. 
Warington Smythe turned to “ Dana’s Mineralogy” he 
would not have informed me, as he did, that I must only 
expect to be ab le to obtain titanium ores as cabinet curi- 
osities ane deoxidised many tons of wootz ore and 
likewise of Elba ore, and having found many of the pieces 
of both kinds of ore coated with the yellow crystals of 
amide of titanium, I shall hold to my belief that titanium 
enters into the composition of these ores, notwithstanding 
the analyses of Mr, Forbes. ‘The late Mr. J. M. Heath, an 
intimate friend of my father’s, imported about 100 tons of 
wootz ore, which my father smelted for him in the Tintern 
Abbey Charcoal Blast Furnace before Mr. Forbes was born, 
unless his years are on the wrong side of forty, and Mr. 
Heath was aware that this wootz ore contained titanium. 
Mr. Heath also spent six months at the Swedish Iron Works 
studying the processes, and examining the ores ae od therein, 
and he had an analysis of c annemora iron ore by the late 
Dr. Ure, showing nearly }4 per cent. of titanic ac id to be 
contained in that ore, an amount fully sufficient to confer 
excellence of quality upon the iron smelted from it. The 
phrase “ tilanjern malm” is more properly translated titani- 
ferous iron ore than titanic iron ore, end | bmit that titani- 
ferous iron ore may be as different from titan ore as argen- 
tiferous lead ore differs from silver ore. Ai how, no good 

came of Baron Jarlsberg’s importation, nor of the previous 

importation alluded to in my former letter, so the fact. remains 
unshaken, that I was the first to import titanium ore for 
useful practical purposes. 

I got my ideas of the lack of success in smelting ores of 
titanium from Mr. Forbes’s own statements. Had there not 
been a lack of practical success the ores of this class would 
not have been as Forbes states, rejected. I am quite aware 
of the analyses of ores of titanium by the chemists named by 
Mr. Forbes, as well as by Rose, Kobell, Rammelsberg, and 
others, still these gentlemen did not point out the practical 

value and utility of these ores of titanium, whilst I did so, 
and that makes an essential difference. 

Mr. Forbes has, in a former letter, stated that titanium 
ores, or if he prefers the title, “titanjern malm” had been 
smelted in Sweden, Finland, "he. unsuccessfully, and that 
they were, therefore, rejected positively because they required 
too much charcoal to reduce them ; and infe rentially because 
the excellence of the iron they produced was not so marked 
as to warrant the extra cost of smelting these ores. This is 
as much as to confess, that the ironmasters did not understand 
that although a very large amount of titanium in the ores 
smelted, wasobjec tionable, nevertheless, a small percentage, 
i.e., the requisite proportion w ould insure the production of 
the best results. 

The sole reason why titanium ores, such as the ilmenites 
of Egersund, were not smelted, but were rejected in Norway, 
Sweden, and Findland, is the fact that practically they did 
not answer. Similarly these ores, such as were imported 
into England previously to the date cf my patent, were con- 
demned because they did not answer. IT only claim to have 
made them answer, and to have led other parties to have 
availed themselves of their utility. 

I am, Sir, yours truly, 
Ropert Mvsuer. 


Cheltenham, June 26, 1871. 





Tus Prar Caanrcodt Comrany.—A prospectus has been 
issued of the South Wales Peat Charcoal Company (Limited), 
with a capital of 20,0002., in shares of 5/., to purchase peat 
works in Glamorgan, and to carry on the manufacture 
according to the patented processes of Mr. J. J. Hays and 


others. 





Cc SOMPOU ND ENG INES WITH RECE SIVERS. 
To tHE EpiTrok or ENGINEERING. 

Srr,—A well-known advantage in the use of steam, more 
easily derivable from the receiver type of compound engine 
than from other forms, has not lately been noticed, I allude 
to the facility of obtaining part of the work done in the first 
cylinder, at the bare cost of its mechanical equivalent of 
heat; by utilising steam for heating purposes at the approxi- 
mately constant pressure of the receiver. The proportion of 
work done in the first cylinder at this, its minimum cost, to 
the whole work done in that cylinder being obviously the 
ratio of the heat utilised from, or in, the receiver at its con- 
stant pressure, to the whole heat rejected into it from the 
first cylinder at the same pressure. If the whole volume of 
steam rejected from the first cylinder could be used for heat- 
ing purposes, precisely, as if the same volume had been sup- 
plicc from an independent boiler at that pressure the engine 
would be wholly non-condensing, with a back pressure in its 
receiver sufficiently high for effecting the required utilisation, 
the second cylinder being suppressed. In this case, the 
whole work done would be obtained, practically at cost of 
mechanical equivalent of heat plus the loss by external 
radiation from the engine and receiver. 

In an example, here, of an engine with partial utilisation 
from its receiver, the steam is cut off in both cylinders at 
one-third of the stroke,* the pressures being in boilers 100 lb. 
receiver usually 12 1b. (with an oscillation through a range 
of about 11b. the cranks being at 90%), and in the second 
cylinder 14]b. below the pressure in receiver at commence- 
ment of cut off. The receiver is between three and four 
times the capacity of the second cylinder and is very effee- 
tually protected from external radiation, by 14 in. of light 
ashes, the actual loss being probably less than ;A5th of the 
heat passing through it. Of course it is not jacketted or 
otherwise heated, the object being to get as much heat as 
can possibly be turned to account out of it. For this pur- 
pose beside supplying the wash-houses and drying rooms 
trom the receiver, the feed, from the hot well, was for about 
two years, raised to the temperature due to the pressure of 
the receiver, by being injected into it, all not actually used 
being held back by an arrangement of escape valve, in which 
the heated feed not required re-entered the receiver to the 
exclusion of the injection ; the deposit, however, could not 
altogether be got to take place in the receiver, and, together 
with a defect in the pump itself, caused so much trouble, 
that it had to be abandoned for the present arrangement, 
in which all the condensations trapped in the receiver, from 
the jackets and slide cases of both cylinders, and separated 
from the exhaust of the first cylinder are merely pumped 
in conjunction with the feed, used from the hot well, into 
the boilers ; the temperature of the whole averaging but little 
over 100° Fahr. Itisnece: sary to add, that owing to absence 
of priming, no lubricant for the pistons and slides is ever 
used, or required, beyond that furnished by the saturated 
steam itself. 


I am, Sir, your obedient Servant, 
W. M. Parr, Superintendent. 


Norwich Steam Power Company, Norwich, July, 1871. 


PRIVATE BILLS IN PARLIAMENT. 

Yestenpay week, in the House of Lords, the royal assent 
was given by Commission to the following Bills: The Lan- 
ceashire, Yorkshire, and London and North-Western Railway 
Companies ; the Kingston and Eardisley Railway; the Sid- 
mouth Railway; the Midland Great Western Railway (Lre- 
land); the Fleetwood Dock; the Merionethshire Railway ; 
the Albert Bridge; the Glasgow and Great Western Rail- 
way; the Kast and West Junction Railway ; the Pontypool, 
Caerleon, and Newport Railway; the Scarborough and 
Whitby Railway; the Midland Railway; the Dublin Tram- 
ways; the Edinburgh Street Tramways; the Whitehaven 
Dock and Railway; the Greenock Street. Tramways; the 
Minehead Railway ; and the Sutherland and Caithness Rail- 
way Bills. 

Since our last report the following Bills have been read a 
third time and passed in the House of Lords: The Clyde and 
Cumbrae Lighthouses; the Waterford and Wexford Rail- 
way; the Dublin Main Drainage; the Columbia Market 
Approaches and Tramways ; the Southampton Docks; the 
Bristol and Portishead Pier and Railway (Portishead Docks) ; 
and the London, Chatham, and Dover Railway Bills. 

In the House of Commons the Lords amendments to the 

following Bills have been agreed to :—The Bristol and Exeter 
Railway ; the Great Southern aud Western and Cork and 
Limerick direct railway companies; the North British Rail- 
way; the Vale of Clyde Tramways Bills; the Brecon and 
Merthyr Tydfil Junction Railway ; the Great Western 
tailway (Steam Vessels); the London and North-Western 
Railway ; the Mitcheldearr Road and Whimsey Railway; 
the North-Eastern Railway, and the Aldborough Harbour 
and Railway Bills. The Margate pier and Harbour Bill was 
read a third time and passed on Monday last. 

On Friday last the House of Lords Standing Order Com- 
mittee reported that the Standing Orders not complicd with 
in the case of the Southern Railway Bill ought to be dis- 
pensed with, provided that Clause 10 be struck out. ‘This is 
a Bill to extend the time for compulsory purchase of land 
and the completion of works, and for acquiring running 
powers and entering into working arrangements with the 
Great Western and the Great Southern and Western Rail- 
way Companies. 

On Tuesday before the House of Commons Committees, 
the preamble was proved, and reported without amendment, 
of the Letterkenny Railway Bill. The object of this Bill is 
to extend the time for the completion of the railway; to 
enable the company to borrow from the Public Works Loan 
Commissioners ; and to convert their contractors’ bonds into 
preference shares. The preamble was also proved, and re- 
ported with amendment, of the Leominster and Kington 


* The stroke of both cylinders is the same, 7 ft. 





Railway Bill. This is a Bill to authorise this company to 
construct {a branch railway to Presteign, to lease the same 
to the Great Western Railway, and to alter and vary the 
terms and conditions of the existing lease of their railway to 
the Great Western. The length of this proposed line is 
5 miles 32 chains, and the capital proposed to be raised is by 
shares 40,000/., and by loan 13,000/. The preambles of both 
these Bills have been already proved before the House of 
Lords. 

On Wednesday, before the House of Lords Committees, 
the opposition to the Great Western Railway Bill was with- 
drawn. ‘This is a short new line of 73 chains, and the object 
of the Bill is to authorise the company to construct junction 
railways at Cardiff and Swansea, &c., and to extend time for 
compulsory purchase of lands. The opposition was also 
withdrawn to the Lancashire and Yorkshire Railway (new 
works and additional powers) Bill. This isa Bill to authorise 
the Lancashire and Yorkshire Railway Company to construct 
a railway from the terminus at Chatburn to the North- 
Western Railway at the Hellifield Station, a railway from 
their Blackburn line in the township of Little Bolton, to near 
the Sharples Bleach Works; and a branch railway from their 
line at Heap to the River Roach, and at the Bridge Hall 
Paper Mills; to acquire additional land at Salford ; to pur- 
chase the district church of St. George in Manchester, and to 
establish a superannuation fund for their officers and servants, 
The length of the new line is to be 13 miles 60 chains, and 
the capital proposed is to be by shares, 436,000/., and by 
loan, 145,000/. 

Yesterday before the House of Lords Committees the op- 
position was eventually withdrawn to the London and Ayles- 
bury Railway Bill. ‘Lhis is a Bill to incorporate a company 
for making a railway from the Aylesbury and Buckingham 
Railway at Aylesbury to the Watford and Rickmansworth 
Railway at Rickmansworth, to use the existing station and 
railway at Aylesbury, and a portion of the railway and sta- 
tion at Rickmansworth, and to enter into arrangements 
with the London and North-Western, and the Aylesbury, and 
Buckingham Railway Companies. The length of the pro- 
posed line is 21 miles 1 chain, and the capital proposed to be 
raised is to be by shares 125,000/. and by loan 41,0007. 


THE HOLBORN VIADUCT STATION. 

THe carrying out of Charles Pearson’s scheme of under- 
ground railways has given rise to improvements in London 
that seem to have noend. Every day discloses some engi- 
neering device to afford the population of the great metropolis 
and its vast suburbs the opportunity of economising both 
time and shoe leather. Already locomotion is so cheap that 
it becomes an absolute extravagance to walk. There isa 
station at nearly every door of London’s surroundings, and 
the inhabitants are, in tens of thousands, daily whirled to 
and from the busy centre in almost less time than it takes to 
record the fact. Still improvements go on, and no project, 
perhaps, is more entitled to come under that category than 
the one just passed by Parliament, granting powers for the 
erection of a commodious railway station close to the Holborn 
Viaduct It is impossible to over-rate the accommodation 
that such a station would be to the public. Messrs. T. Marr 
Johnson and W. Mills, the engineers, fix its site on the now 
open space immediately south, and on the east side, of the 
Viaduct, and propose to construct it upon improved prin- 
ciples, with the view of affording equal accommodation to all 
the companies running through. it, and that it should cover 
an area of three acres of ground. The line will commence 
by a junction with the London, Chatham, and Dover lines at 
Ludgate-hill, and terminate at the Viaduct, with the plat- 
forms not more than Gin. off the level of the Viaduct. his 
great advantage is derived from the fact that Ludgate-hill 
Station is within a foot or two of the same level as the 
viaduct. The station will be built to suit what is technically 
known as the short and the long traffic, and will give special 
facilities to the London, Chatham, and Dover Company to run 
directly to Moorgate- street, by passing underneath the Metro- 
politan station. Atthe same time, it is not proposed to dis- 
continue the present arrangement with this company to run 
into the Metropolitan stations, nor in any way to interfere 
with the traffic now going on. ‘The new station wiil have a 
register office, so that foreign luggage can be bopked through 
—say from London to Paris—booking-oflices, waiting rooms, 
general offices, three platforms for local traffic, 330 1t. long, 
and for long traffic there will be two arrival platforms, each 
500 ft. long, and an independent departure platform, also 
500 ft. long, as well as extensive cellarage for the storing of 
ale, stout, and other merchandise. ‘There will also be a cab 
rank long enough to stand at least 20 cabs; whilst the en- 
trances and exits upon the level of the viaduct will be so 
constructed as to facilitate arrivals and departures without 
confusion. In a word, this station will form a kind of feeder 
to every railway converging to this centre. The estimated 
cost of constructing the piece of line between Ludgate-hill 
and the station and the building of the station itself, in- 
cluding special accommodation for the South-Western Com- 
pany, is 400,000/. This sum will be raised entirely by an 
independent company, and all railway companies running 
into the station will have to pay a rental for this privilege.— 
Standard. 








IRRIGATION IN PERnvu.—The Peruvian Government having 
been authorised by virtue of a law of January 23, 1871, to 
invest 2,000,000/. in works for irrigation purposes, has 
advertised for tenders with a view to the irrigation of the 
Valley of Azapa in the Department of Moquegua. 


AMERICAN Patents.—The issue of patents this year by 
the United States Patents Department is expected to exceed 
that of former years. Messrs. J. R. Ely, W. P. Wietzel, and 
Cameron Burnside, of Pennsylvania, have applied for letters 
patent to protect an invention relating to the manufacture 
of, steel. Several Pennsylvanian steel manufacturers 

threatened to oppose the application. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsBrouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, the quarterly 
meeting of the iron and allied trades was held in the Royal 
Exchange, Middlesbrough. The attendance was large. There 
was a brisk inquiry for pig iron. The market was firm and 
closed at last week’s rates, viz., No. 1, 61s. 6d.; No. 2, 50s. 6d.; 
No. 3, 48s.; and No. 4, 47s. The usual facilities were given 
to gentlemen wishing to exhibit models, machinery, and 
articles of interest to the trade. There were, however, very 
few exhibitors. One of Mr. Fletcher’s (Warrington) gas 
furnaces for dentists, photographers, and the workers in the 
precious metals was shown. ‘This furnace is most compact 
and convenient. It is only 6in. in diameter and 9 in. high. 
The speciality is the burner, the flame of which is solid to 
the centre. Tt will melt 8 lb. of zine in an iron ladle in 
15 minutes. Mr. J. Johnson of West Hartlepool exhibited 
a number of paints of various colours which he makes from 
shale. Photographs and diagrams of Steen’s standard weigh- 
ing machine were shown by Mr. W. Warner, of Middles- 
brough; H. P. Boyd and Company, of Low Walker, ex- 
hibited a case of screws, and Mr. Thomas Whitwell, of South 
Stockton, again showed a model and diagrams of his patent 
hot blast furnace. 

The Finished Iron Trade.—All branches of the finished 
iron trade are in a satisfactory condition. ‘The inquiries for 
rails continue very numerous. 

Engineering. —Generally throughout the North of England 
engineering is brisk, but it is rather singular that the bridge 
builders have co little work on hand. Marine and locomotive 
engine builders have a fair share of orders, and those who 
fit up iron works plant are very busy. 

More New Works on Tees-side.—Within the past week 
another new company has/ been formed for the purpose of 
erecting iron works at Stockton-on-Tees. The company is 
to be called the Tees Bridge Iron Company, and will erect 
and conduct two huge blast furnaces on a site in Bowesfield, 
Stockton. The land which will be occupied is that which 
some of the London daily papers erroneously announced as 
having been purchased by M. Schneider, the French iron- 
master, and which we contradicted at the time. 


Strike of Blast Furnacemen at Middlesbrough.—The blast 
furnacemen in the employ of Mr. Thomas Vaughan, of 
Middlesbrough, the owner of the South Bank and Clay-lane 
blast furnaces, sixteen in number, at Eston, struck for an 
advance of wages last Friday. They wished an increase of 
9d. per shift, Mr. Vaughan offered them the following rates 
per shift: Keepers, 7s. 6d.; chargers, 5s. 6d; slaggers, 
4s. 7d.; and mine fillers, 4s. 5d. They refused to accept 
these terms, and, consequently, the whole of the furnaces 
were damped down on Friday. Yesterday, Mr. Vaughan 
had an interview with the men, and he informs our repre- 
sentative that they agreed to resume work that night. To- 
day, some of the furnaces are in blast, but the whole of the 
men have not yet returned to their places. 


The Nine Hours’ Movement at Newcastle-on-Tyne.—The 
men in the engineering trade are still on strike for the nine 
hours’ movement at Newcastle. On Monday several of the 
masters opened their works for the purpose of giving the men 
an opportunity of returning on the old terms if they felt 
disposed. We have not heard of any of the men embracing 
this opportunity. In fact, on Saturday, at another mass 
meeting at Newcastle, the men resolved to adhere to their 
determination of fighting until they got the nine hours’ 
system adopted. 








NOTES FROM THE SOUTH-WEST. 
Bristol Wagon Works Company (Limited).—At the sixth 
ordinary general meeting of the shareholders of this company 
the chairman (Mr. J. D. Weston) stated that the net profit 
realised during the past year was equal to 9 per cent. on the 
share capital of the company, but, owing to a great part of 
this being taken up in making good a loss sustained in the 
previous year, the directors were only able to declare a divi- 
dend at the rate of 23 per cent. A proposal that all the 
works of the company should be at Lawrence-hill, and that 
its new warehouses and show-rooms should be in Victoria- 
street would enable the company to combine the manage- 
ment, possess more commodious premises, and utilise the 
machinery it has at Lawrence-hill, machinery, which, under 
existing circumstances, was occasionally out ot use. The chair- 
man estimated the savings in rental alone at 2001. per annum. 
The report and accounts were adopted, and dividends were 
declared at the rate of 24 per cent. per annum on the ordinary 
shares, and 5 per cent. on the preterence shares. 


Pontypool Town Forge.—Messrs. Richards and James 
took possession of these works on Saturday. The works may 
thus be expected to be shortly again turning out rails of 
superior quality. 

Trade at Swansea.—A coal and metal market was held at 
Swansea on Saturday. ‘Tin-plate makers were stated to be 
well supplied with orders. The Hirwain Iron Works will 
probably be started again shortly. A sample of “iron 
—, rolled out at the Landore Tin-plate Works was ex- 

ibited at Saturday’s market ; it was of remarkable surface 
and thinness. The general condition of the staple trades of 
the Swansea district continues satisfactory. 


Pembroke Dock—Her Majesty’s composite double screw 
gunboat Coquette launched a short time since from Pem- 
broke Dockyard, having had her machinery fitted, has left 
for Plymouth where she will be put in commission. 


State of Trade at Merthyr—The iron works in the 
Merthyr district continue busily employed. The coal trade 
is, however, in by no means a satisfactory state in conse- 
quence of the unsettled condition of the labour market. 

Ebbw Vale Stes!, Iv 
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! : and Coal Company (Limited).—At 
the fourth ordinary general meeting of the proprictors in 


this company, Mr. Curtis, the chairman, stated that a greater 
portion of the outlay made at Ebbw Vale had been incurred 
tor a new rolling mill for steel rails ; a new sct of three five- 
ton converters in one pit with the necessary appliances; a 
steam engine for forcing air into the converters; and a blast 
furnace with Cowper’s stoves for heating the air. In carry- 
ing out the works, the directors had laid down a tramroad 
which would take coal direct from the mines to the converters 
and steam engines ; and by this arrangement he calculated 
that the company would save from 400/. to 500/. per month. 
A large blowing engine had recently been put up at Abery- 
schan and worked admirably. The directors proposed to in- 
crease the company’s appliances for the production of 
Bessemer steel rails. It was also proposed to erect a large 
blast furnace at Ebbw Vale to auhen one worn out. 


Railway Iron for Peru.—The Conference cleared on Mon- 
day for Mollendo and Callao with 1150 tons of railway iron 
supplied by the Aberdare Iron Company. 


Welsh Shipping Movements.—The Henry Broand, screw 
steamer, has cleared from Newport for Stettin with 800 tons 
of coal supplied by the Tredegar Iron Company. ‘The 
Lebanon, screw steamer, has cleared from Swansea for 
Valencia with 1000 tons of patent fuel. The Royal High- 
ness has cleared from Pacas, Mayo, and Chinchas, with 
1660 tons of railway iron supplied by the Aberdare Iron 
Company. The Bavelaw has cleared irom Cardiff for New 
York with 1400 tons of railway iron supplied by Mr. R. 
Crawshay. The Abbey Craig has cleared from Cardiff for 
New York with 570 tons of railway iron supplied by the 
Rhymney Iron Company. The Anevoca has cleared from 
Cardiff for New Orleans with 800 tons of railway iron sup- 
plied by the Dowlais Iron Company. The Abram Young 
has cleared from Cardiff for New York with 1000 tons of 
railway iron supplied by the Aberdare Iron Company. The 
Eden has cleared from Cardiff tor Valparaiso with 516 tons 
of railway iron supplied by the Aberdare Iron Company. The 
Thomas Hamlin has cleared from Cardiff for Montreal with 
500 tons of railway iron supplied by the Rhymney Iron 
Company and 500 tons of railway iron supplied by Messrs. 
Wayne andCo. ‘The Peter Crerar has cleared from Newport 
for Baltimore with 900 tons of iron supplied by the Ebbw 
Vale Iron Company. The Nimbas has cleared from Newport 
for New York with 1750 tons of iron supplied by the 
Blaenavon Iron Company. The Colin EK. M‘Neil has cleared 
from Newport for New York with 583 tons of iron supplied 
by the Ebbw Vale Company. The Pomona has cleared from 
Cardiff for New York with 670 tons of railway iron supplied 
by the Aberdare Iron Company. The Lorata has cieared | 
from Newport for Taleahuano with 1150 tons of iron supplied 
by the Ebbw Vale Company. 

West of England and South Wales Coal and Metal Markets. 
—Hematite pig has been firmly held at Newport, and prices 
are well maintained with a tendency upwards. Hematite ore is 
also selling at high rates. At the last market at Newport, Mr. 
Roper exhibited samples of anew variety of Spanish ore from 
the north of Spain, of which the following is an analysis: 
Peroxide of iron, 93.58 per cent.; silica, 5.21 per cent.; 
alumina, 0.80 per cent. ; lime, 0.74 per cent. ; water, 2.06 per 
cent.; and sulphuric acid, 0.19 perjcent. He also exhibited 
samples of zine blende from Pontpean, Brittany. 


Rhymney Railway.—The Liancaich Junction of the Rhym- 
ney Railway is nearly completed, and facilities are expected 
to be shortly afforded to enable the Rhymney Company to | 
run trains trom Llancaich to Aberdare and Hirwain, thus | 
establishing a direct route between Aberdare and Cardiff | 
otherwise than by the Taff Vale Railway. 


The Port of Cardiff—The quantity of coal exported from 





Cardiff in June to foreign ports amounted to 127,906 tons. 
The exports of coke comprised 223 tons. ‘Ihe exports of coal | 
coastwise from Cardiff amounted in June to 58,625 tons, and 

those of coke to 53 tons. The exports of patent fuel to 

foreign ports in June amounted to 9251 tons; and those | 
made coastwise were 2003 tons. The exports of iron from 

Cardiff in June amounted to 18,259 tons. In this total 

Halifax, Nova Scotia, figured for 1000 tons; Montreal, for 

1219 tons; New York, for 10,386 tons; and Valparaiso, for | 
1210 tons. In the coal exports Constantinople figured for | 
3434 tons; Havre, for 3195 tons; Rio de Janeiro, for 3264 | 
tons; and St. Nazaire, for 4823 tons. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Tron Market.—At the close of the market 
this day week 57s. 6d. one month, and 67s. 3d. cash were ac- 
cepted. On the following day there was very little altera- 
tion in prices, but the market still remained firm ; on Friday, 
however, there was a very strong market, especially at the 
close, and prices went up to 57s. 7d. cash, and 57s. 11d. one 
month. There was a further advance on Monday, but at the 
close the market was easier, and 67s. 11d. cash, and 58s. 3d. 
one month were the prices asked. The same prices were 
paid yesterday. ‘To-day’s market has been quiet, sellers 
57s. 10d. prompt, and 58s. 1id. one month, buyers 1d. per 
ton less. ‘The return of shipments for last week is again un- 
precedently good, showing a very large increase as compared 
with this time last year, being—foreign, 10,747 tons, coast- 
wise, 7142 tons, total, 17,889 tons. Same week last year, 
12,880, increase for week, 5009 tons. ‘Total shipments for 
1871, 393,520 tons, for 1870, 335,693 tons, showing that the 
quantity of iron sent away from Scotch ports up to this date 
exceeds that exported last year by the large amount of 
57,827 tons. Several makers advanced the price of their 
iron last week, and the excessive shipments, coupled with 
the general prosperous state of the iron trade, caused a 
number of the makers again to raise their priceson Monday. 
Coltness No. 1 is now quoted at 66s., being 1s. advance; 
Gartsherrie No. 1, 64s. 6d., being also 1s. up; Eglinton 





No. 1, 57s. 6d., No. 3, 56s. 6d., both 6d. up; Langloan, 
No. 1, 62s. 1s. up; Carnbroe, No. 1, 60s. tid., No. 3, 57s. 6d., 








both ls. up; Glengarnock, No. 1, 61s., No. 3, 58s. 1s. up; 
Dalmellington, No. 1, 57s. 6d., 6d. up; Quarter, No. 1, 


58s. 6d., 1s. up; Chapelhall No. 1, 60s., 1s. up. A move- 
ment has been originated amongst a number of the members 
of the “iron ring” to allow Carron iron to be sent into store 
as G. M.B., and with this object a document has been ex- 
tensively signed by the iron brokers, agreeing that after the 
Ist of January, 1872, they will take in implement of their 
contracts Carron iron as G. M. B. , It is supposed that if this 
proposal is carried out, of which there is littte doubt, it will 
havea beneficial effect on the trade. ‘The number of furnaces 
in blast in Scotland is 128, while the number in blast at this 
time last year was 133. 


The Finished Iron Trade.— Termination of the Strike at 
Motherwell.—After entailing great misery amongst a large 
portion of the puddlers and thei wives and families, this un- 
fortunate dispute, which originated from the fact of a union 
man named Hodge having been dismissed from the employ- 
ment of the Glasgow Iron Company, has been brought to a 
termination by Hodge leaving the district. Considerablo 
feeling still exists between the men who came out on strike 
and those who remained working and obtained the advance 
of wages claimed during the struggle, viz., 6d. per ton for 
taking the iron from the furnace to the hammer. Last 
night one of the former, named Abraham Smith, committed 
a most unprovoked assault upon a workman named Jones, 
who had continued at work, by seizing him. by the throat 
and throwing him to the ground within the works. Smith 
was apprehended this morning, and conveyed to Hamilton. 
He is an old offender. Last night a number of the furnaces 
were fired up by the men that had agreed to resume work, 
but it will be some time before the works are again in full 
swing, as a number of the workmen having been disap- 
pointed in obtaining the support promised have le(t the dis- 
trict. At the other works there is a brisk state of affairs, as 
the orders cannot be implemented fast enough. The chief 
demand is still for plates, chiefly for shipbuilding purposes, 
although the orders for boiler plates are also very numerous. 
Bars, angle iron, and tin plates are freely asked for at very 
fair rates. Common bars are quoted at 7/. 15s. to 8/. per 
ton ; rods at 8/.; angle iron at 8/. 10s.; ship plates at 10/. 
to 102. 10s.; boiler plates at 107. 10s. to 11/. 


The Ironfounding Trade—This branch of trade is also 
very busy, more especially in the depgrtment of heavy cast- 
ings such as are required for marine engines, sugar mills, &c. 
One large shop is quite stocked with such work—steam 
cylinders, condensers, sugar-mill rollers, sugar pans, &c.— 
for London, Glasgow, and other Clyde firms. Some of’ the 
castings are 15, 18, 20, or more tons in weight. A large 
amount of work is also being done in Glasgow in the manu- 
facture of ornamental cast-iron mantelpieces, especially for 
England and Ireland. One firm recently sent out no tewer 
than 600 in one week. An order for 26,000 tons of cast-iron 
pipes for Odessa has just come to the Glasgow market; and 
it is reported that a one order for chairs has also been re- 
ceived trom Egypt. Severa) large orders for oil works have 
jiately been completed, amongst which may be mentioned 
some gigantic pans cast by Mr. Tennant, Whifflet, for the 
Coatbridge Oil Company. 

Extension of Messrs. Tod and MeGregor’s Shipbuilding 
Yard.—Messrs. Tod and McGregor are just now adding 
about 20,000 square yards to their shipbuilding yard at 
Meadowside, near Partick, making the total extent of the 
yard about twenty acres. New and improved buildings have 
been projected, and will be erected forthwith. They will 
include a new joiner’s shop 200 ft. in length, by 52 ft. in 
width, and a new saw mill 80 ft. long by 3uft. wide. The 
former, when finished, will doubtless be unique of its kind. 
It will consist entirely of iron and wood. ‘A lattice-girder 
crane, with a span of 60ft., will run parallel with the new 
saw-mill. 


Large Contract by a Bolton Engineering Firm.—The en- 
terprising and well-known thread manufacturers, Messrs. J. 
and J. Clark, Paisley, are about to build another large 
factory for manufacturing thread and sewing cotton. Be- 
tween the two wings of which it will consist there will be the 
engine house, which will be furnished with compound beam 
engines of 1200 indicated horse power, baing the largest in 
use for manufacturing purposes in Scotland. The fly-wheel 
alone will weigh not less than 55 tons, and in order to make 
a proper foundation for this gigantic machinery, 10,000 
cubic feet of stone will be required. Messfs. Musgrove and 
Sons, Bolton, are the contractors for the engines and boilers. 


The Proposed Traction Engine for use between Hamilton 
and Glasgow.—The Hamilton traders are making progress 
in their endeavours to establish a traction engine or road 
steamer for carrying goods traflic between Hamilton and 
Glasgow. The Koad Trustees have given a favourable deci- 
sion, and so also have the Glasgow Police Board, and some 
of the promoters of the movement recently left for the 
Wolverhampton Shpw and trial of engines, with *a commié- 
sion to buy on order one of the best quality, with the view 
to its immediate use. 





A Briper ror tue Hoocury.—Mr. Leslie, C.E., has pre- 
pared plans for a bridge across the Hooghly. Onefeature inthe 
plans is that the bridge would rest on pontoons which would 
be very narrow, but unusually deep. 

Progress or Montreat.—A census just taken is expected 
to show a population of 160,000 persons in Montreal. ‘Ten 
years since the population of the town did not exceed 90,000. 
Manufactures and commerce have been making great strides 
in Montreal during the last ten years. Rails have just been 
laid between Princess-street and the harbour. 

Rattways 1s tHe Ancentine Ruepusiic.—The extension 
to the Salado of the Great Southern Railway of Buenos Ayres 
has been opened for traflic. ‘The branch is expected to prove 
a valuable feeder to the main line. The Lobos branch of the 
Western Railway belonging to the Argentine Goverument 
was opened for traflic May 25. 


14 


ENGINEERING. 


{Juny 7, 1871. 








== = 


GOODS WAGON FOR THE VILLA MARIA & RIO CUARTO RAILWAY. 
CONSTRUCTED BY MESSRS. FOX, WALKER, AND CO., ENGINEERS, BRIDGEWATER. 
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Ws illustrate, above, one of a class of 8-ton open goods 
recently sent out to the Villa Maria and Rio Cuarto 
way in the Argentine Republic. These wagons, to- 
with 5-ton wagons of similar construction, were 
made by Messrs. Fox, Walker, and Co., at the Bridgewater 
Works, Bridgewater, from the designs of M. C. F. de Kierz- 
kowski, Westminster. The gauge of the Villa Maria and 
Rio Cuarto line is 5 ft. 6in., and the conditions specified by 
the Government in regard to the rolling stock were that it 
should be constructed of the four-wheeled English type, but 
to work with the American bogie stock of the adjoining 
Central Argentine Railway. The approval of the designs, 
and the superintendence of the manufacture were intrusted 
to Mr. Edward Woods, engineer to the Argentine Govern- 
ment. 

Both the wagons we illustrate, and those for carrying 
5 tons, are 16 ft. long by 9 ft. wide, outside dimensions. The 
8-ton have sides and ends 3ft. high, with folding 
deem, enh the 5-ton wagons have sides and ends 1 ft. Gin. 
high, with falling flaps. In all other respects the details of 
the two wagons are identical. The ies and floors are 
made of the best Georgia pitch pine, grooved and tongued 
with hoop iron. The under frames are wholly of wrought 
iron, the sole bars being formed of } irons, 8 in. by 4in. by 

in., and the headstocks of | irons, 8in. by 4in. by gin. 

¢ bearing of the under frame is arranged in view of the 
central buffer and draw system, which had to be adapted to 
work in with the American stock referred to above. 

The combined buffer and draw gear used is that patented 
by M. Kierzkowski, and forms the chief novel feature in the 
wagons. The general principle of this draw-gear, which 
was recently noticed by us in our account of the Conver- 
sazione at the Institution of Civil Engineers, is that the 
buffing end drawing strains are received and transmitted 
through the medium of lorgitudinal bars, which slide in 
guides fixed to the under frame. A pair of volute springs 
placed centrally form the cushion, on which the shocks and 
strains are received, and the above-mentioned bars are so 
connected with the springs and with each other, that they 
buff and draw against each other with the said spring inter- 
vening, thus forming an extensible buffer and draw-bar. It 
will leo be seen, on referring to the detail views, that the 
central springs and their holders, when at rest, fill up the 
space between the stops, which connect them to the under 
frame of the wagon, and consequently, when the springs are 
compressed, either from bufling or drawing, a certain amount 
of s will be created between ‘he stops and the spring 

and the wi will then be free to slipon the buffer 
and draw bars to the extent of this space, like a bead ona 
ing. It is mainly in this peculiarity that the present 
buffer and draw-gear differs from some already in use. M. 
Kierskowski me g Messrs. Fox, Walker, and Co., maintain 
that this slip shields the wagon from the drawing and 
crunching-up strains, which form so important an element 
of destruction in rolling stock in a more efficient way than 
—e buffer and draw bar yet devised. 

@ wagon is, as it were, unlocked from its buffer and 
draw bar whenever any strain occurs, and it consequently 
feels none but the shocks necessary for its own individual 

ion and stoppage. 
extensibility of the through draw bar, combined with 
the slip referred to above, secures another advantage of con- 
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siderable moment in the case of goods trains. It causes the 
wagons to start consecutively instead of simultaneously, 
thereby securing the same facility for starting a heavy 
goods train as by the usual and dangerous system of slack 
couplings. ; 

Another noteworthy part of these wagons is the brake 
shown in the high-sided wagon drawing. The brake blocks, 
which are made of elm, lined with segments of soft cast iron, 
are fixed to oak cross bars, suspended from the wagon frame 
in such wise that when free they hang away from the wheels. 
To one of these cross bars is fixed a pin carrying a lever, 
which is placed in an oblique position to gain the requisite 
proportion between its arms. The short arm of the lever is 
connected by means of a jin. rod to the opposite cross bar, 
and the long arm is connected also by a }in. rod to a 
chain, which is wound round a cast-iron drum carried on a 
vertical spindle attached to the end of the wagon. The effect 
of turning the handle of this spindle is to shorten the chain, 
and thus draw the two cross beams together. The brakes 
are thus applied with uniform force to the four wheels 
simultaneously. This kind of brake, which has been made 
to some extent in America, is found to be very efficient and 
serviceable. 

The axle-boxes, which are intended for oil, are of the 
simplest character, being cast in one piece. A cast-iron 
bolster is inserted between the brass and the top of the axle- 
box. To replace the brass it is only necessary to ease the 
wagon of its bearings when the bolster can be removed 
through the trap in front of the axle-boxes, the brass can 
then also be taken out in the same way. A leather shield 
fitting tight round the axle protects the journal from dust on 
the inside. The wheels are 2 ft. 10 in. diameter, and of the 
description known as “ Kirtley’s spoke,” the boss and skeleton 
being wholly of wrought iron, the tyres are of best mild 
Bessemer steel shrunk into place and secured with bolts 
tapped into them. The other parts of the wagons will be 
readily understood from the drawing, being of the usual type, 








Loypon INTERNATIONAL ExurBiTIoNn oF 1871.—The band 
of the “ Garde républicaine,” sent by the French Govern- 
ment to perform for a few days in the International Exhibi- 
tion, reached London on Tuesday evening. Early on Wed- 
nesday they gave an “aubade” at the French Commis- 
sioner’s residence in Onslow-square. In the afternoon the 
band played in the garden of the French Court, and subse- 
quently in the Royal Albert Hall, meeting everywhere with 
great and deserved success. 

Tue GovERNMENT aND INvENTORS.—The committee of 
the Society of Arts appointed to examine the relations be- 
tween Government and inventors have come to the conclu- 
sion that reasonable grounds exist for dissatisfaction as to the 
treatment which the latter have received. The committee have 
examined many witnesses, and they ed a resolution to 
the effect that “‘ the present system of dealing with inventors 
is unmethodical and unsatisfactory, and the one obvious 
defect of the present system is the want of a suitable record 
of the invention submitted, and of the proceedings taken 
therein.” The committee think that a report-upon each in- 
vention should be presented by suitable persons, inde- 
pendent of the public department using it and of the in- 
ventor.— Globe. 


THE INSTITUTION OF CIVIL ENGINEERS. 


Tx Council of the Institution of Civil Engineers have 
awarded the following premiums for papers read at the meet- 
ings during the session just concluded : 

1. A Telford medal and a Telford premium, in books, to 
Bernhard Samuelson, M.P., M. Inst. C.E., for his “ Deserip- 
tion of two Blast Furnaces erected in 1870, at Newport, near 
Middlesbrough.” 

2. A Watt medal and a Telford premium, in books, to 
Jules Gaudard, C.E., Lausanne, for his paper on “ The 
Theory and Details of Construction of Metal and Timber 
Arches.” (Has previously received a Telford medal.) 

3. A Telford medal and a Telford premium, in books, to 
Alexander Beazeley, M. Inst. C.E., for his paper on “ Phonic 
Coast Fog Signals.” 

4. A Telford medal and a Telford premium, in books, to 
Thomas Dawson Ridley, Assoc. Inst. C.E., for his “ Descrip- 
tion of the Cofferdams used in the Execution of No. 2 Con- 
tract of the Thames Embankment.” 

5. A Telford medal and a Telford premium, in books, to 
James Price, M. Inst. C.E., for his paper on “ The Testing 
of Rails, with description of a Machine for the purpose.” 

6. A Telford premium, in books, to Walter Releigh Browne, 
+ wre Inst. C.E., for his paper, on ‘‘ The Strength of Lock 

ates.” 

7. A Telford premium, in books, to Sir Francis Charles 
Knowles, Bart., M.A., F.R.S., for his paper on “The Archi- 
medean Screw Propeller, or Helix of Maximum Work.” 

8. A Telford premium, in books, to Hamilton Ela Towle, 
of New York, for his “‘ Account of the Basin for the Balance 
Dock, and of the Marine Railways in connexion therewith, 
at the Austrian Naval Station of Pola, on the Adriatic.” 

9. A Telford premium, in books, to George Banks Rennie, 
M. Inst. C.E., for his “Account of Floating Docks, and 
more especially of those at Cartagena and at Ferrol.” 

10. A Telford premium, in books, to Arthur Jacob, B.A., 
Assoc. Inst. C.E., for his paper on “ The Disposal of Town 
Sewage.” 

11. The Manby premium, in books, to Wilfrid Airy, B.A., 
Assoc. Inst. C.E., for his paper on “ The Archimedean Screw 
for Raising Water.” 

The Council have likewise awarded the following prizes to 
students of the Institution : 

1. A Miller prize to Frederick Harry Mort, Stud. Inst. 
C.E., for his paper on Prussian Railways; their Construc- 
tion, Cost, and Financial Results.” 

2. A Miller prize to George Gatton Melhuish Harding- 
ham, Stud. Inst. C.E., for his paper on “ Practical Aéro- 
nautics.” 

3. A Miller prize to Arthur Turnour Atchison, Stud. Inst. 
C.E., for his paper on “ The Theory of Energy, and its appli- 
cation in the form of Heat to the Steam Engine.” 

4. A Miller prize to Henry Francis Joel, Stud. Inst. C.E., 
for his paper on “ Bricks and Brickwork.” 

5. A Miller prize to William Tweedie, Stud. Inst. C.E., 
and a Miller prize to Francis Wilton, Stud. Inst. C.E., for 
their paper on “ The Calculation and Designing of Girders.” 

6. A Miller prize to Henry Oliver Smith, Stud. Inst. C.E., 
for his paper on “ Materials employed in Sewer Construc- 
tion.” 

7. A Miller prize to Killingworth William Hedges, Stud. 
Inst. C.E., for his “ Description of the Pumping Machinery 
employed at the Works of the Amsterdam Canal.” 








Loypon AssociaTION oF ForREMEN ENGINEERS AND 
DravGutsMEN.—The thirty-seventh half-yearly meeting of 
members of this institution was held on Saturday the Ist 
inst., at the City Terminus Hotel. Mr. J. Newton, Assoc. 
Inst. C.E., president, occupied the chair and the large 
assembly room was completely filled. After the reading 
and reception of members of the preceding sitting, Mr. 
George Potter, foreman of boiler makers for Messrs. Steward 
and Company, Millwall, was unanimously elected an 
ordinary member. Messrs. Saxton, Frankham, Waycott, 
and Saxon were also pro’ in the same category. The 
chairman next invi the auditors—Messrs. Welch and 
Philips—to produce the balance sheet of the society for the 
past half-year, together with their report thereupon. From 
the first named document it appeared that the receipts for 
that period amounted to 161/. 1s. 5d., and the disbursements 
to 1167. 1s. 6d. The general fund for conducting the cur- 
rent business of the association was shown to be 5071. 4s. 11d. 
The a department exhibited 1125/. 17s. 1d. to 
its credit, and the widows’ and orphans’ fund 19/. 16s. 
The grand total of moneys invested or in the hands of the 
treasurer for all purposes, therefore, is at this moment 
16527. 17s. 1d. e number of ordinary members of the 
institution is 120 and of honorary members 80, or in all 200. 
The balance-sheet and reports were after some slight dis- 
cussion unanimously accepted by the meeting. Messrs. 
Salmon, Reid, and Coates were then chosen as a junior com- 
mittee for the ensuing half-year and Mr. Sissons as second 
auditor for the same period. The chairman afterwards with 
a few introductory remarks proceeded to read a paper (com- 
municated by Mr. Angus Macpherson) on “ What is Steel ?”’ 
This was of very great interest and exceedingly well written. 
The character and composition of the material were scien- 
tifically and practically elucidated, the modes [of testing its 
quality by chemical analyses, by aid of the microscope and 
more by practical agencies were clearly described, and sta- 
tistics evidently compiled with much care demonstrated the 
_—v and value of the steel annually produced in Great 

ritain. Prominence was given to the invaluable discoveries 
of Bessemer and Mushet, and the «se of steel as a material 
for shipbuilding, &c., duly commented upon. The paper was 
well received and followed by a spirited and well sustained 
discussion, in which Messrs. Salmon, Ives, Lax, Coates, White, 
Nicholson, Gibbon, the chairman, and others took part. 
Eventually votes of thanks to Mr. Macpherson and the 
chairman were passed and their acknowledgment by the 





latter closed the proceedings. 
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THE EAST RIVER BRIDGE. 


Second Annual Report of the Chief Engineer (Colonel Wash- 
ington A. Roebling) of the New York Bridge Company. 
To the Honourable Henry G. Murpuy, President of the 
New York Bridge Company. 

Srz,—I have the honour to present the following report 
of operations on the East River Bridge during the past year: 

At the date of the last annual report, made June 6, 1870, 
the first foundation-stone had been laid on the Brooklyn 
caisson, which was still afloat at the time, rising and falling 
with the tide. During the year that has elapsed the foun- 
dation of the Brooklyn tower has been successfully completed, 
notwithstanding numerous drawbacks, the caisson being 
sunk to a depth of 45 ft. below high water. The tower 
masonry is now being carried up, and has reached a height 
of 26 ft. above high tide. 

The first material was brought up from the caisson by 
dredgers July 5. By December 18 it rested upon 72 brick 
piers, which. had been built for its reception within the air 
chamber. The filling up of the air chamber required two 
months and a half, being finally closed March the 11th, 
nearly one month of which time was consumed in repairing 
the damages to the caisson caused by the fire of December 2, 
1870. 

The laying of masonry practically ceased in the middle of 
December, a rigorous winter forbidding its resumption until 
the middle of March. 

Inasmuch as the Brooklyn caisson is by far the largest 
structure of its kind ever sunk, although not the deepest, 
and since the bulk of the material encountered was next to 
solid rock in difficulty of removal, it may be of general as 
well as professional interest to enter into a more detailed 
account of the operations. 


Excavation of Material. 

While the caisson was still rising and falling with the 
tide, the hours of work inside the air chamber were confined 
to low water. Three courses of masonry were required to 
weigh it down permanently against the buoyant effect of the 
inflated air chamber. The force of workmen inside was 
gradually increased, their principal occupation being the 
removal of sharp-pointed projecting boulders, which threat- 
ened to damage the supporting frames and edges of the 
caisson, as the latter settled down on them with a crushing 
force at low water. 

Although the preliminary dredging had arrived at an uni- 
form level of 18 ft. below high water, it was found that 
there were enough boulders overlooked to reduce this level 
to 164 ft. Several weeks were spent in removing them and 
levelling off the ground under the shoes to the 18 ft. level 
before the excavating machinery was ready to operate. In 
the pits under the water-shafts were several large boulders 
below the water level, upon which the lower edge of the 
water-shafts rested. These were a source of considerable 
anxiety until removed by the tedious operation of clipping 
them to pieces with long steel bars. 

The material now became sufficiently exposed to enable us 
to arrive at the conclusion that it was of a very formidable 
nature, and could only be removed by slow, tedious, and 
persistent efforts. This had indeed been the expectation, 
from our previous experience in the dredging and blasting 
under water. But the work being under water, and, there- 
fore, out of sight, did not impress us so much at the time, as 
now, when we were face to face with it. 


Nature of Material. 

In the two middle chambers of the caisson the ground 
was composed of trap boulders, large and small, packed to- 
gether so closely as to touch, the space between being filled 
by a natural concrete, composed of decomposed fragments 
of green serpentine rock. The boulders were coated with 
this natural cement, which adhered so strongly as to defy 
the action of steel wedges. A steel pointed pick had no 
effect whatever. ‘It was only by using a steel pointed crow- 
bar, and driving it in the crevices with heavy sledges that 
any of this material could be piled up and removed. In 
chambers Nos. 1 and 2 adjoining the Fulton Ferry slips the 
boulders were equally as large and as numerous, but the 
cementing material was clay and gravel, not so hard as the 
serpentine concrete. In chambers Nos. 5 and 6, however, 
this hard ridge rapidly fell away, giving place to several 
feet of mud, underlaid by a stratum of unctuous blue-clay, 
and continuing soft in the north corner of No. 6 chamber 
for a depth of 40ft., as had been indicated by previous 
soundings. 

It was evident, therefore, in order to have an uniform 
foundation over the entire area of the caisson, it would be 
necessary to go down fully 40ft., and this depth was ex- 
tended to 45 ft., soas to have the timber entirely below the 
iron bed. 

The area of the caisson, 17,000 square feet, is so large that 
no uniform stratum over the whole surface would be likely 
to be found anywhere within this drift formation at any 
moderate depth below the water level. No better foundation 
could have been’ wished for than that found in chambers 
Nos. 3 and 4, provided it had extended all over. 

Nine-tenths of the boulders were trap, transported hither 
during the drift period from the palisades of the Hudson. 
Owing to their hardness they had resisted the wear of the 
time the longest. They occurred of all sizes, from 1 cubic 
foot up to 250. Boulders of quartz and gneiss rock occurred 
more rarely. Two large boulders of red sandstone were 
also found. The softer varieties of rocks had all been worn 
down to pebbles. A collection made of the various specimens 
encountered during the descent of the caisson presents a 
complete series of the rocks found for a hundred miles to 
the north and north-east of Brooklyn. 


Lowering the Caisson. 

The adoption of a regular system for lowering the caisson 
uniformly was a matter of much experiment at the begin- 
ning. No amount of pressure pa force the bearing sur- 
faces of it through the ground without crushing the cast 
iron shoe at the cutting edge, or smashing the bearing frames. 





A few days’ experience demonstrated that fact. On the 
contrary, it became a matter of primary importance to dis- 
lodge all boulders in advance before the shoe or the frames 
came to a bearing upon them. 

All this work had to be done under water, because there 
was usually along the shoe a trench filled with water com- 
municating with the water outside, and this trench was 
connected with cross-trenches under the frames, which in 
time ay the large pools around the water 

The finding of these boulders in advance was a laborious, 
disagreeable, never-ending task. Its performance fell en- 
tirely upon the engineering staff in the caisson, Colonel 
Paine and Mr. Collingwood, and the principal foremen, 
Messrs. Young and Clark. ‘The perimeter of the shoe or 
cutting edge measures about 540 ft.; adding to this the 
five frames of 102 ft. each gives a total length of 1050 lineal 
feet of bearing surface, every inch of which had to be care- 
fully probed under water twice a day with a steel sounding 
bar, and the proper conclusions drawn as to the best means 
of moving the rocks, hard-pan, and other material found. 
Each shitting gang of labourers had to be informed anew 
whenever their turn of work came on. Being under water, 
this, beside, became a matter of memory, and not of mere 
eyesight. Moreover, a settling of the caisson of 6in. ora 
foot would bring to light an entirely fresh crop of boulders 
in new positions, and very often half without and half with- 
in the caisson. 

The shoe being of necessity unsupported, it was left for 
the frames to support so much of the weight of the caisson 
as was not balanced by the air pressure. 

The first attempt in the operation of lowering was to 
leave small pillars of earth under the frames, about 3 ft. 
square, and from 6ft. to 8 ft. apart, the intervening earth 
being taken away, and forming part of the trench. These 
pillars were to be then uniformly undermined, and the 
caisson lowered in that manner. It was soon found that the 
pillars usually concealed the head of a large boulder, which 
required their premature removal. Again, the water would 
wash them down, and still oftener the labourers in adjacent 
chambers not working in unison would undermine them and 
destroy their effect. 

The plan next adopted worked very well, and was pur- 
sued tothe end. It consisted in supporting the frames every 
8 ft. on two wooden blocks, 12in. square and 2 ft. long, one 
above the other, with four stout oak wedges interposed be- 
tween the blocks and bottom of the frame. A continuous 
trench, 2 ft. deep and 4 ft. wide, was thus maintained under 
the frames, giving ample working room for the removal of 
boulders. henever the shoe had been cleared out for 6 in. 
in advance, these wedges were then loosened with sledge 
hammers, one by one, and frame by frame, until the caisson 
slowly settled. Then either new blocks were put in of a 
smaller size alongside, or, as was usually the case, they were 
allowed to crush. Very often a sudden descent of the caisson 
would crush half the bearing blocks, until brought up by 
the shoe. The operation was analogous to the splitting out 
of blocks and wedges during the launch of a ship. 

The bottoms of the frames were originally 2 ft. wide. This 
width was found too great to allow of the easy removal of 
rocks from eieellt They were, therefore, cut down to 
a width of 1 ft. The lower ends of the frames were likewise 
cut loose from the side of the caisson, to allow more easy 
access to the point of the junction. This reduction of bear- 
ing surface added materially to the risk in case of accident. 


Removal of Boulders and Earth. 

Boulders occurring inside of a chamber were usually left 
undisturbed until the caisson had sunk sufficiently to enable 
us to attack them above the water level. They were then 
split into manageable blocks by plug and feather. 

Boulders under the frames presented more difficulty. The 
ground in which they were embedded was cut away with 
steel bars as much as possible ; they were then drilled under 
water, and a lewisinserted. The appliances for pulling them 
out of their beds were various. Those first in use consisted 
of double sets of block and tackle, aided by winches and 
crowbars, with a gang of 30 or 40 men hauling at the ropes. 
All this force was frequently found ineffective. The strain 
required being usually from two to three times the weight 
of the stone. The cause of this lay in the air pressure, which 
amounted not only to the 15 1b. of atmospheric pressure, but 
the caisson pressure in addition, the whole being effective by 
reason of the water-tight clay in which the stone was im- 
bedded. As soon as the boulder was loosened in its bed to a 
slight extent, it soun followed. These hauling arrangements 
were replaced after a time by three of Dudgeon’s hydraulic 
pulling jacks, two of 10 tons and one of 16 tons capacity. 
This proved to be a very effective instrument. They were 
usually attached to heavy screw bolts let into the roof of the 
caisson and formed part of a chain leading to the stone. 
Many boulders, however, resisted the uni efforts of all 
three jacks. 

The removal of the hard earth could be effected at the be- 
ginning only by the use of steel pointed crowbars driven in 
with sledge hammers. Under water the blow of a pick 
has but little effect. The long handled, round pointed 
shovel answered best for lifting the material out of the water 
into wheelbarrows. 

After the caisson had been lowered about 2 ft. it became 
possible to build dams around the trenches under the frames 
and bail out the water. This enabled us to see the work at 
hand, and materially lightened the labour attending it. 
These dams were shifted from trench to trench, care being 
taken always to leave an open trench leading to the water 
shaft. 

The removal of the water from the trenches was accom- 
plished partly by hand-bailing, then by air syphon pumps 
and steam syphon pumps, and finally by compressed air itself, 
throwing it entirely outside of the caisson through pipes 
introduced through the timber and masonry. 

To work the air syphon a complete system of 1} in. pipes, 
was placed in the caisson with suitable connexions. Throug 
these pipes air was introduced under a pressure of 60 lb., one 
of the main air pumps being set apart for that purpose. The 





pump was constructed on the principle of a Giffard injector, 
and as the duty required was simply to lift the water from 8 ft. 
to 4 ft. it was expected to work well, but it never did. Steam 
was then introduced in place of extra com air 
the same pipes. This answered the purpose admirably, drain- 
ing the trenches inashort time. It afforded an ocular demon- 
stration of the operation of a Giffard injector, since the caisson 
simply corresponds to the interior of a huge boiler, and 
steam, under the same tension as the caisson pressure, pro- 
duced the desired result. One circumstance, however, led to 
its early abandonment. When the pump had worked a few 
minutes, the temperature would rise to 100°, driving the 
men from that particular chamber. Recourse was then had 
to a simple flexible suction hose, communicating with a 
pipe leading out of the caisson. The end of this hose was 
eld in the water, so that about three-fourths of it was 
submerged. The compressed air rushing through the‘ re- 
mainder of the opening kept the whole column of water in 
motion at a rapid rate. This mode is, of course, attended 
with a slight loss of compressed air, but it re far sinipler 
to raise the water 40 ft. out of the caisson than 4 ft. inside of 
the caisson. Soft mud and fine sand passed out readily with 


the water. 
Boulders under the Edge. 

The occurrence of large boulders under the shoe proved to 
be the most serious obstacle to a rapid sinking of the caisson. 
As long as the water from without still had free communica- 
tion with the air chamber, they had to be attacked under 
water, the most tedious part of the operation being the re- 
moval of the earth in which they were imbedded. en the 
stones extended more than 2 ft. or 3 ft. outside of the caisson 
no attempt was made to haul them in, but they were slowl 
chipped to pieces, until enough had been removed to ena! 
the edge of the caisson to clear them. . 

Assoon as the dredgers were at work, the excavated material 
was dumped around the outside of the caisson, with a view 
of stopping the ready passage of water under the shoe. ‘This 
was effected after a time. ,Then, by building a clay dam 
around the boulder on the inside, and filling up the adjoining 
space with bags, it became possible to dig a comparatively 

ry pit underneath, into which it was tumbled, provided 1¢ 
was not too large. 

Several Doubles occurred which delayed all settling for 
three or four days at a time. In order to gain time a special 
force of some thirty men was then organised, who worked 
only at boulders from 11 o'clock at night until 6/a.m., when 
the regular gen s came to work. 

It may truly be said that the result of the first month’s 
work was not very encouraging. We had a material to deal 
with which is difficult to remove, even under favourable cir- 
cumstances, on top of the ground. The rate of descent had 
not averaged 6in. a week, and the boulders were in i 
instead of diminishing in numbers. ‘To look forward to 
a rate of lowering of even 1 ft. per week seemed hopeless, 

The work inside was rendered still more disagreeable by 
the frequent “ blows,” caused by the rushing out of the com- 
pressed air under the shoe. This would continue for several 
minutes, until a returning wave of inflowing water from some 
other part of the caisson would check it, leaving, however, a 
foot of water all over the ground for some time, until the air 
pressure drove it out, and the occurrence repeated itself. The 
trenches were usually flooded thereby and had to be pumped 
or bailed out incessantly. These flows were caused by change 
of the water level outside, due partly to passing steamboats, 
but principally to constant changes in the tide. The thick 
fog which accompanied them was always an indication 
that they were transpiring in some part of the caisson. 

On the other hand we were daily gaining in experience. 
The workmen became more accustomed to the novel situation 
and more practised in the particular kind of work to be done, 
and the heaping up of a bank of earth around the outside 
led us to hope that when the caisson had sunk a few feet 
lower the conditions of air pressure and the general regimen 
of the caisson would become more equable, and, what was of 
more importance, the free access of water from without 
would probably be materially curtailed. These expectations 
were more than realised.; In a short time water became as 
scarce as it had been plentiful before. 


Blasting. 

When the caisson had arrived at a depth of 25 ft. below the 
water level, the boulders became so large and numerous as to 
compel us at last to resort to blasting. The idea of using 
powder had been entertained all along, yet our imaginary 
fears, supported by plausible reasoning, had prevented the 
attempt thus far. It was supposed that the effect of the ex- 
plosion would produce a violent concussion in that dense 
atmosphere, rupturing the eardrums of themen. Again, the 
effect upon the doors and valves of the air locks might be sueh 
as to endanger their safety. 

The principal eS were, however, in the direc- 
tion of the water shafts. Here were two columns of water 
7 ft. square, and ultimately 46 ft. high, heldin a critical 
balanee by the pressure inside, the margin of safety being an 
immersion of less than 2 ft. on part of the lower edge of the 
shaft fin the pool surrounding it. The sudden explosion 
might rapidly depress the level of the pool and allow the air 
to escape underneath, which would be fatal both to the 
caisson as well as the men inside. Again, as regards blast- 
ing under the shoe and partly outside of it, it was feared that 
the explosion might cause a vent outward, followed by a rush 
of air. 

The result, however, justified none of these apprehensions. 

First, a trial was peed by firing a pistol with successively 
heavier charges, then small charges were fired off iM a fuse, 
and soon blasting became an established system. The good 
effects were at once apparent in the lowering of the caisson 
from 12 in. to 18 in. per week in place of Gin. 

The first entry into the caisson was made with consider- 
able misgivings, but none of our fears were realised. 

The total settling that took place amounted to 2 in. in all. 


h | Every block under the frames and posts was absolutely 


crushed, the ground being too compact to yield; none of the 
frames, however, were injured or out of line. The brunt of the 
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was, of course, taken by the shoe and sides of the caisson. 

e sharp boulder in No. 2 chamber had cut the armour- 

te, crushed h the shoe casting and buried itself 

a foot deep into the heavy oak sill, at the same time forcing 

in the sides some 6 in. a number of places the sides were 

forced in to that amount, but in no instance were they forced 

outward. The marvel is that the air tightness was not im- 
paired in the least. 

The nine courses of timber forming the sides of the air 
chamber were tly com: to the extent of 2 in., 
as was shown by protruding boltheads and the shearing off 
of a number of Uagenal bolts. The lower sills of the frames 
were also torn where they came upon boulders. 

The weight of the caisson at the time was 17,675 tons. The 
air blew out so suddenly that this weight must have acted 
with considerable impact in falling through the space of 
10in. The bearing surface at the time was as follows : The 
four edges of the caisson, 550 ft. long and 7 in. wide, amount- 

to 5322 square feet; the five frames each 100 ft. long and 
1 ft. wide, resting on twelve blocks 1 ft. wide, amounting to 
60 square feet, and giving a total of 382 square feet to 
meet the above pressure. This at the rate of 46 tons per 
square foot. 

But more than one-half of the shoe was undermined to a 
depth of | ft. or more, which reduced the practical bearing 
surface by nearly one-half. At the commencement of the 
shock there was therefore a pressure of 80 tons per square 
foot, no allowance being made for impact, which may have 
doubled this rate. The caisson had settled 10in. The shoe 
had buried itself so as to present a width of 12in., and 
through the as of the blocks the frames were in man 
places resting bodily on the ground. The settling had, 
therefore, stop when a bearing surface of 775 square feet 
had been reached, giving a pressure of 23 tons per square 
foot. 

As the caisson proceeded in its downward course, the dis- 
proportion between the dead weight above and the air 
pressure from below became greater and greater. For in- 
stance, on the 15th of November; the escape of air under the 
shoe was so strong that no more than 10 |b. of air pressure 
could be maintained. The over pressure entailed thereby 
was 12,240 tons. This was received by » bearing surface 
of 280 square feet, causing a pressure of 44 tons per square 
foot. 

In order to meet this constantly increasing overweight, a 
large number of additional shores were introduced into the 
caisson. They rested upon a block and wedges, and supported 
a cap spiked against the roof. The presence of these shores 
added considerably to the labour of lowering the caisson, and 
diminished the available working space otherwise. ber A 

ve, however, a itive assurance against an ible 
aie weight files above, and could, ath 4 Se euitp 
removed when a boulder was taken out, which could not be 
done with the permanent frames. 

The downward movement of the caisson was usually so 
impulsive that the blocks under the posts were allowed to 
crush and were subsequently dug out. In fact, their crush- 
ing was the only indication we that any portion of the 
caisson was bearing jicularly hard. The noise made by 


setting free of watery vapour from the rarefying air produced 
a dark, impenetrab ol of mist, and extinguished the 
lights. No man knew where he was going, all ran against 
P or posts, or fell over each otherin the darkness. The 
water rose to our knees, and we supposed, of course, that the 
river had broken in. It was afterwards ascertained that this 
was due to the sudden discharge of the columns of water 
contained in the water shafts. f was in a remote part of the 
caisson at the time ; half a minute elapsed before I realised 
what was occurring, and had groped my way to the supply 
shaft, where the air was blowing out. ere I joined several 
firemen in scraping away the heaps of gravel and large 
stones lying r the shaft, which prevented the lower door 
from being closed.’ The size of this heap proved the fact of 
the double charge. From two to three minutes elapsed before 
we succeeded in closing the lower doors. Of course everything 
was all over then, and the pressure, which had run down 
from seventeen to four pounds, was fully restored in the 
course of fifteen minutes. A clear and pure atmosphere ac- 
companied it. The effect upon the human system and the 
ears was slight, no more than is experienced in passing out 
of the airlock. 

Under the head of “Fires,” Mr. Roebling details the 
history of the fire of December 2. 

Lighting of Caisson. 

The subject of illuminating a caisson in a satisfactory 
manner is rather a difficult problem to solve. A powerful 
light is of prime necessity, to overcome the want of all re- 
flecting surfaces, to penetrate the thick mists usually oceupy- 
ing such places, and to illuminate every foot of a soil which 
was anything but uniform in character. The burning of 
candles is attended with an intolerable amount of smoke, 
resulting from a rapid but incomplete combustion. This 
nuisance was overcome somewhat by reducing the size of 
th: wick and of the candle, and by mixing alum with the 
tallow, and also steeping the wick in vinegar. The inhaling 
of so much floating carbon is very injurious to the lungs, as 
the lampblack remains in there for weeks ani months. 
Nevertheless candles have to be used more or less for all 
special work requiring illumination close by. Lamps are of 
little account, since they smoke more than candles, and the 
oil is dangerous in case of fire. 

Fortunately, the existence of an establishment in New 
York for the production of oxygen gas in large quantities 
and at moderate prices the introduction of calcium 
lights quite feasible. 


Organisation of Working Force. 

Each shift of men worked in the caisson eight hours at a 
time, the first watch from 6 a.m. to 3 p.m., including one 
hour for breakfast ; the next watch from 3 p.m. to 11 p.m., 
including one hour for supper; then a special night gang 
from 11 p.m to 6 a.m. 

The majority of the men took their meals along and re- 
mained down the full eight hours without any injury. 

The two day shifts alternated from week to week. They 
consisted of 1 general fi , 6 assi t fe , (one for 
each chamber), and 112 labourers. The special night gang 
was composed of 1 general foreman, with 2 assistants and 40 
lab 8, making a total force below of 3 general foremen, 








splitting of blocks and posts was rather omi , and i 

to make the reflecting mind nervous in view of the impend- 
ing mass of 30,000 tons overhead. No satisfactory estimate 
could be made of side friction. There must have been some, 
but of a very irregular character. At times an outside 
boulder would apparently hold one end of the caisson until a 
bolt head or part of the timber gave way. The batter on the 
outside being 1 ft. in 10 ft. was calculated to relieve the 
caisson from side friction. The workmen, however, never 
dug out far enough behind the shoe, thus causing great fric- 
tion for several feet up the sides, and pressing in the sides to 
as much as 9 in. in some p The side friction probably 
never exceeded 3000 tons. The larger the base of a caisson 
the smaller is the percentage of side friction available to 
counteract downward pressure, whereas, in a narrow caisson 
oe ay an uniform sand, it is often sufficient to counter- 

ance the whole weight. 


A Curious Incident. 

A few words will suffice to explain the mode of operating 
the supply shaft. It consists of a tube 46 ft. long and 21 in. 
diameter inside, with a door at the bottom opening into the 
air chamber, and a long door on the top, through which the 
material is thrown in. When the upper door is open, the 
lower one is held shut by the air pressure, assisted by two 
iron clamps worked by levers. As soon as a certain quantity 
of material has been thrown in, the upper door is pulled up, 
and the com air being thus allowed to enter, firmly 
closes it. the shaft is filled with compressed air, a 
signal is given to the attendant below, who removes the lugs, 
the door falls, and the contents of the shaft drop into the air 
chamber. The operation is very simple and rapid, and per- 
fectly safe with most ordinary precaution. Two of these 
shafts were found ample to furnish all the material required 
for filling up the caisson. They had worked well for five 
weeks, but always steps in when, through use and 
familiarity, the attendants become careless and reckless. It 
had occurred at times that a charge of building stones or 
brick would become jammed, and only part of a load would 
drop out. To ascertain this fact a st with a weight was 
let down from above each time, so as to avoid putting in a 
double charge. Upon this occasion a had jammed, 
the men dumped in another, without measuring the depth 
either before or after, and then gave the signal to the man 
below, without shutting the u door, or letting in the 
com air. The second happened to loosen the 
first, and the two ther o the p against the 
lower door, when lugs were turned. As soon as this 
happened the air commenced to rush out of the caisson with 
& great noise, carrying up stone and gravel with it. The 
men above ran away, leaving those below to their fate. Any 
one with the least presence of mind could have closed the 


upper door b ey pee at the rope. 
Phappened to in wy h meg at the time. The noise 
was so deafening that no other noise could be heard. The 








14 assistants, and 264 labourers. This force was constantly 
recruited from time to time, and an inspection of the time 
books show that 2500 different men have worked in the 
caisson. 

On deck there were double shifts of engineers and firemen 
to run the excavating engines, and engines for running the 
dirt cars, also two gangs for attending to the dumping of 
the latter. In addition there were the engineers for 
the air compressors, and stone hoist engine, blacksmiths, 
machinists, and men, one gang to remove the boulders 
brought up by fhe buckets, a carpenter's force of 25 men, 
and 30 men for setting masonry. The total daily force 
amounted in all to 360 men. 


Dock. 

During the winter months the substantial dock resting on 
top of the caisson, on the river side, was completed, filled in, 
and provided with a track, turn-tables, and unloading 
derrick. 

New York Caisson. 

The plans for this caisson were perfected in the summer 
of 1870. A contract for its construction was made in October 
with Messrs. Webb and Bell, the builders of the first caisson, 
the ironwork being done by John Roach and Sons, of the 
Morgan Iron Works. It was built at the foot of Sixth-street, 
New York, the old yard in Greenpoint having been aban- 
doned for shipbuildin 

A rather severe winter, with delays on part of the iron 
work, prolonged the completion of it to the 8th of May, on 
which day it was launched with the same success attending 
the first launch. 
where seven additional courses of timber and concrete are 
being put on preparatory to its removal to its permanent 
site. In its construction this caisson is in its general features 
a duplicate of the Brooklyn caisson. It is built of yellow 

ine timber, the air chamber being lined with a thin skin of 
iler plate on the inside. The roof consists of five courses 
of yellow pine sticks 12in. square; the inclined sides sur- 
rounding the air chamber are also of yellow pine, and are 
94 ft. high on top, and taper to a rounded cutting edge of cast 
iron 8 in. wide, and enveloped by an armour or boiler plate. 

The timbers in all the courses are scarfed and bolted 
together with screw bolts and drift bolts. About 180 tons of 
bolts were used in the fastenings. The dimensions of the 
base are 172 ft. by 162 ft., covering an area of 17,544 square 
feet. Its length is 4 ft. greater than the Brooklyn caisson. 


The air chamber has a height of 9 ft. 6 in., and is divided ; Pp’ 


into six rooms by five main frames. The rooms vary from 
25 to 30 ft. in width, by 102 ft. long, and are subdivided by 
lighter secondary frames running through the middle. In 
dition there are two heavy cross frames extending through 
the whole length of the cai The t of bearin 
surface is 18 per cent. of the whole base, and will be in- 
creased to 25 per cent. of the whole base, by reason of the 





it is now lying in the Atlantic Basin, } pe 





sloping sides, in case the caisson should sink into the 
soil 2 tt. 

The main frames are of solid timber, and 4 ft. wide, com- 
posed of two central ties of horizontal timber and two outer 
rows of posts. They are secured to the roof by long through 
bolts, extending through the lower three courses of the roof, 
and are heavily braced sideways. The ends of the frames are 
secured to the sides of the air chamber by knees and iron 
straps. Each frame is pierced by doorways of ample size to 
afford communication between the adjoining chambers. 

‘he secondary frames are open work, composed of posts 
and sills, and can be strengthened if the necessity should 
arise. An iron skin lines the inside of the air chamber. The 
iron is light boiler plate, of No. 6 gauge. A light iron was 
—— selected, in order to overcome to some extent, by 
its uckiin g, the difficulty arising from the expansion and 
contraction of so large a surface rigidly bolted to an un- 
yielded mass of timber. In addition, a series of expansion 
joints of angle iron were put in transversely to aid in taking 
up the contraction. No trouble has been experienced from 
this source since the launch. All spaces between the skin 
and the timber have been filled with cement. 


Floor. 

The New York caisson was launched with a temporary 
floor extending over the whole base. This was made neces- 
sary by reason of the shallow water in front of the launching 
ways. The floor will remain until the caisson is permanently 
grounded on the river bed, and will help materially in main- 
taining a level position of the same. 

The air chamber will not be inflated until the caisson has 
touched bottom, and enough masonry has been laid to pre- 
vent its rising at high tide and from the pressure of the com- 
pressed air. This floor then comes into play to distribute 
uneven pressures until access is had to the air chamber and 
the work of excavating has commenced. Respectfully sub- 
mitted, 

W. A. Rozsiiye, Chief Engineer. 

Table of Quantities. New York Caisson. 
Length overall ... ove 102 ft. 
Breadth ... ove 102 ft. 
Height eco ote 14 ft. 6 in. 
Area of base eee 17,554 square feet 
Quantity of timber 118,000 cubic feet 
Weight of bolts... ° 180 tons 
Weight of ironwork ese 200 tons 
Launching weight of caisso: 3250 tons 





COPELAND'S WASHING BOWL. 
Tae subjoined woodcut represents in section a wash-hand 
bowl, a brush tray, and a soap dish made in one slab. The 
novelty consists in having an overhanging margin surround- 





ing each of these 
thrown out when in ships or other travelling convey- 
ances. The design is registered by Messrs. Copeland, 160, 
New Bond-street, W. 


ome | to prevent their contents being 








American Rivers.—A series of water gauges are to be 
established by the United States War Department upon the 
Mississippi and its tributaries so that information may be 
obtained for the protection against floods of the adjacent 
lands. 


Paterst Law Revrorm.—At a meeting of London patent 
agents, held on the 4th instant, to consider the proposed 
changes in the patent laws, George Haseltine, M.A., in the 
chair, the following resolutions were adopted: 1. That the 
chief defects of the patent laws have arisen from a want of 
appreciation of the natural rights of inventors to the sole 
use of their inventions, an unreserved recognition of which 
rights must pervade every equitable patent system, and the 
true aim of patent legislation is to harmonise these indivi- 
dual rights with the material interests of the State. 2. That 
the grant of patents to mere “ first importers” is an injustice 
to inventors, an injury to society as it induces the “ pirating” 
of inventions, and the reason for these grants no longer 
existing, legislation should confine the issue of patents to 
actual inventors and their representatives. 3. That, in view 
of the benefits inventors confer on the public, and the ex- 
nses incident to the completion and introduction of new 
inventions, a a for fourteen years is an inadequate com- 
pensation, and we deem it expedient to t patents for a 
term of twenty-one years without the privilege of extension. 
4. That the patent laws impose penalties upon inventors in 
the form of excessive fees, which justice and public pared 
demand should be reduced to the t requisite to defray 
the expenses of an efficient administration of a simple patent 
system, and fees of ten pounds for the entire term—now one 
hundred and seventy-five pounds—would yield more than 
sufficient for the fg sew . That the defects of the present 
practice should be remedied by the adoption of equitable 
“regulations,” and the introduction of the —_ of grant- 
ing patents, at the risk of the applicants, without any official 
supervision of the specification or preliminary investigation 
of the merits of invention. 6. That the rights of 
atentees should be determined by a competent tribunal, 
excluding all technical objections to the validity of the 
patent, and we deem it expedient to wa with jurors and 
“scientific experts” in patent suits. 7. That these resolu- 
tions, signed by the chairman, be forwarded to the Parlia- 
mentary Select Committee on Letters Patent, and such other 
publicity be given them as he may deem conducive to the 
success of a li measure of patent legislation. 
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THE “ WATERSTAAT” OF HOLLAND. 
No. I. 


Ir cannot fail to be a matter of regret that, in a 
country whose inhabitants, after having won it from 
the sea, have been able to retain their possession 
for more than two thousand years, and where hy- 
draulic engineering must have so long been known 
and practised, no complete annals of the rise, pro- 
gress, and development of the science have been 
kept ; and that not until towards the end of the last 
century, general and united efforts were made to 
stay the aggressions of the common foe, and render 
the conquest secure.- Such, however, is the case of 
Holland ; and to this state of things the independent 
right of sovereignty possessed by the separate pro- 
vineces contributed, for although after each great 
inundation all were unanimous in repairing the 
devastation caused, yet as soon as the danger had 
passed, party feeling regained its sway, and the 
general weal had to suffer, 

The interests of the so-called Waterstaat were 
confided to several boards, known as hoogheem- 
raad enwater schoppen polderbestmen, &c., all of 
which possessed extensive executive power, to 
which even police regulations were subject. The 
need of a central Government and of united action 
was universally felt; on such depended the na- 
tional safety,the maintenance of dykes and other 
works. Therefore, in May, 1754, the Grand Pen- 
sionary, in the name of the Princess of Orange, ap- 
pointed M. Lulofs, professor at the University of 
Leyden, Inspector-General of the Waterstaat. In 
1768, he begged for an assistant in this work, and 
obtained the appointment of Christian Brunings, 
the son of a German clergyman, to whom, with his 
sons, had been granted the freedom of the City of 
Amsterdam. 

Brunings was a man of eminent qualities, and 
without doubt one of the cleverest hydraulic en- 
gineers of his time. Sensible of the importance of 
an improvement in and proper maintenance of the 
inland rivers, he wrote, ‘‘ What does it avail us 
that the sciences and professions prosper, that trade 
and freedom flourish, nay, that under wise go- 
vernment we enjoy the most delightful peace, if 
year by year we are threatened with losing the 
fruit of all this by the unbridled violence of our 
inland rivers ; what is the use of our protecting the 
land against the attacks of the sea at an immense 
cost; of our indefatigable zeal in draining lakes 
and pools, and creating pleasant drives in these 
places, so long as one single fatal movement, the 
giving way of a dyke, can plunge us for years, per- 
haps for ever, in the deepest misery ?” 

It is not strictly speaking from his appointment 
that the institution of a general board of the Water- 
staat dates. An attempt, without success, was 
made by the departmental or provincial govern- 
ments in 1795, who appointed a board of nine 
members for the affairs of the sea-dykes and sea- 
walls, with Brunings at its head; and on his ad- 
vice, a second board was appointed for the northern 
part of Holland. 

In 1796 the National Assembly of the Batavian 
Republic met at the Hague, by whom, in 1797, a 
proclamation was issued, in which the principle of 
unity in the direction of the Waterstaat was ad- 
mitted; but much was not effected. In 1798 the 
second National Assembly issued a proclamation by 
which the direction of the Waterstaat was confided 
to those in whose hands it then was, only that they 
should be considered as administrative bodies, and 
responsible to the Executive Government, who 
issued an order that the control of the roads, posts, 
dykes, and waters should be part of the department 
of Police and Inland Correspondence. 

In all these movements, the influence of Brunings 
was very great. He was consulted on the improve- 
ments of the higher rivers, and nearly all the works 
of hydraulic architecture. Principally in conse- 
quence of his indefatigable reasoning it was that 
the Executive Government of the Batavian Re- 
public on the 24th May, 1798, resolved on a plan 
for the control of the Waterstaat, by which it was 
distributed into three departments. 1. For flowing 
Tivers; 2. For sea-dykes and sea walls; 3. For 
affairs of the interior ; and, besides, it was ordered 
that the members of this board should reside near 
the works they had to superintend. By this As- 
sembly, also, the citizen Frederick William Conrad 
was ape deputy to assist the president of the 
general Waterstaat, C. Brunings. This was the 


first regular organisation of the Waterstaat. 








Frederick William Conrad, senior, the ‘pupil, 
friend, and successor of Brunings, was born at 
Delft, on the 23rd December, 1769, of humble 

arents. Before the age of ten years-he lost both 
ather and mother, and being without fortune, he 
was bred in the Orphan House of his native town. 

In the course of two years, his good conduct, 
extraordinary abilities, and improvement earned for 
him a presentation on the foundation of the Lady 
of Renswond. In 1787, at the age of 17, he was 
engaged in the hydraulic works at Sluis in Flanders, 
under the captain of engineers, Barnstad, At the 
age of. 19, appointed to be assistant land surveyor 
at the river operations in South Holland, he came 
into immediate connexion with the Inspector-General 
Brunings. At his own request, he remained a 
pupil on the foundation, giving account of all his 
earnings to the governors, till 1794, when he left 
it, receiving the sum of 5000 florins (416/.) which 
he had saved. Brunings now considered him as his 
right-hand, his friend, and declared that he could 
not do without him. ‘This connexion was continued 
till the 16th May, 1805, when Brunings died sud- 
denly in his arms, at the Hague. 

In 1796, Conrad was appointed Deputy Inspec- 
tor-General of Rhineland with the understanding, 
that he should not withdraw from the service of the 
rivers ; in 1798, he was appointed to assist Brunings 
as president of the Board for the superintendence 
of the sea-dykes and sea-walls of Holland, and the 
year following to assist him and, in his absence, to 
supply his place in the superintendence of the 
sluices and dock works at Hellevort Sluis. In 
1803, as Commissioner-Inspector of Amstel and 
Tunel, he received the thanks of the town council 
of Haarlem, and obtained the title of Inspector of 
the Sea Harbours and Channels of the North of 
Holland. In 1802, his excellent treatise on the 
Rhineland Slaperdike obtained for him the honour- 
able thanks of the Government of Rhineland. On 
the 25th of July, 1804, he received the greatest 
proof of confidence in his eminent attainments, 
being appointed director of the works on the Rhine 
at Kotwyk, since on the good execution of the 
great discharging sluices there, the safety of a large 
portion of Holland depended. In this also he 
maintained his fame, as the first hydraulic engineer 
of his time. 

After the death of Branings, Conrad was ap- 
pointed Inspector-General of Rhineland, and on 
the 20th January, 1807, by the King Inspector- 
General of the Waterstaat .of Holland. This em- 
ployment he held but one year, for he died on the 
6th of February, 1808. King Louis held him in 
high esteem, as he showed by making him one of 
the first knights of his newly instituted order of 
merit. 

In the year 1794, F. W. Conrad was married to 
Wilhelmina Broesterhinzen ; the fruit of this mar- 
riage was three sons, Jan Willem, born 1st October, 
1795, at the Hague, Martimius Hendrik on the 
25th February, 1798, and Frederik Willem on the 
15th February, 1800, these twoat Spaardidam. It 
was the youngest, Frederik Willem, who achieved 
the highest fame as an hydraulic engineer, and who 
was also the founder and president of the Royal 
Institution of Engineers in the Netherlands. 

Great was the sympathy shown on all sides to the 
widow and her three orphans on account of the 
early death of the elder Conrad. An annuity was 
accorded her by Rhineland, and King Louis, by 
decree, ordered that her three sons should be bred 
up to the Waterstaat, and that they should enter 
the royal service with a stipend of one florin a day 
till they could be more suitably provided for, and 
further, that the widow should reside at the place 
where the chief offices of the Waterstaat might be 
located. 

In consequence of this arrangement, the brothers 
were placed under the charge of the Director- 
General of the Waterstaat, A. Twent. After the 
incorporation of Holland with France, the Emperor 
Napoleon I. decreed, that the same allowance 
should be paid for them till they were able to enter 
the Ecole Polytechnique, thence to be transferred 
to that of the Ponts et Chatissées. The political 
events of 1813 frustrated this plan, After the es- 
tablishment of the schools for the artillery and engi- 
neers at Delft, W. Conrad and F. H. Fynje were, 
on the 9th of July, 1814, in consequence of a royal 
decree entered as cadetsof the Waterstaat. ‘To- 
wards the end of the year 1816, after having 
visited the principal works in progress in North and 
South Holland, at the Helder, in Zeeland and 





Flanders, Conrad was proposed as Aspirant In- 
génieur to the Waterstaat, by Major-General Voet, 
director of the school aforesaid, and appointed to 
that employment in 1817. The great. works of that 
time soon afforded ample opportunity for the de- 
vélopment of his talents, and henceforth his history is 
intimately connected with that of the Waterstaat. 
Towards the close of 1825, he was promoted to the 
rank of engineer of the second class. Amid his 
numerous occupations he found leisure enough to 
answer the questions ‘‘ when dangerous damage 
from slips or other causes appears in the dykes of 
our chief rivers; what are the best and fittest means 
for arresting its progress and preventing its conse- 
quences?” proposed by the Haarlem Society of 
Sciences, and rewarded with their gold medal, and 
the premium of 150 florins. The rank of engineer 
of the first class was conferred on him in 
1834. In 1838, his advice was required in 
some difficulties connected with the construction 
of the Holland Railway. He obtained permission 
from the Government to afford it, was associated 
with that work till its completion as director-engi- 
neer, and in this proved himself eminently a tech- 
nical and practical engineer, by the manner in 
which he overcame the many and great difficulties 
the work presented; the bridges which he de- 
signed, and to which he gave the name of 
Kraanbruggen (swing bridges) deserve particular 
notice. In 1842 he was presented with the Telford 
medal by the Institution of Civil Engineers, for his 
description of the canal at Kotwyk, which was 
translated into English by Mr. Charles Manby, and 
read before the Institution on 2lst June, 1842. 
Elected a Member of that Institution, he conceived 
and carried out the plan of establishing such an 
institution of engineers in the Netherlands, hence 
on the 14th March, 1848, the Royal Institution of 
Engineers held its first sitting, and F. W. Conrad 
was elected its president. Besides the Telford 
medal, Conrad obtained from the Institution of 
Civil Engineers the Walker premium, for his de- 
scription of the railway from Amsterdam to Rot- 
terdam, read on the 16th March, 1847. In 1851, 
nominated by Prince Albert as member of the jury 
of the Exhibition of that year, he received fond 
medals, one as a member of the jury, one as an 
exhibitor, and one for his services after the opening 
of the palace at Sydenham ; besides, his plan of an 
exhibition building was honourably mentioned, 

He was mainly instrumental in introducing elec- 
tric telegraphy into the Netherlands. In 1854, he 
obtained the rank of chief engineer of the first 
class, and then wished for rest; but the grand 
plan of the Suez Canal called up his, energies, he 
was chosen President of the International Com- 
mittee on his first journey to Suez in the winter of 
1855-1856. He undertook a second journey in the 
winter of 1856-1857, and ascended the Nile to 
beyond the first cataract, His last journey to Egypt 
was undertaken that he might be present at the 
opening of the Canal. On his return he died at 
Munich, on the 1st of February, 1869. 

(To be continued.) 





Sourn American STEAM NAVIGATION.—A line of steamers 
is said to be in contemplation between New Orleans and 
Central and South American ports. The object of the enter- 
prise is to secure the coffee trade. 





Tue Unirep States Navy.—The United States steamer 
Wachusett is about to be docked in the Norfolk navy yard, 
and will have a new propeller put in. The United States 
steamer Hartford has been undergoing repairs at New York. 





ENGINES FOR THE INTERCOLONIAL RatLway.—The Cana- 
dian Engine and Machinery Company has turned out the first 
of fifteen locomotives which it had undertaken to supply for 
the Intercolonial Railway. The locomotive is built dor a 
broader gauge, but can be converted for a 4 ft. 84 in gauge 
at a trifling cost. 





Coat at Boston (U.S8.).—The receipts of coal at Boston to 
June 17 this year were as follows :—Anthracite, 100,969 tons; 
Cumberland, 79,696 tons; and foreign, 12,593 tons. In the 
corresponding period of 1870, the corresponding ‘receipts 
were: Anthracite, 124,083 tons; Cumberland, 42,975 tons ; 
and foreign, 19,102 tons. 





American TeLEGRaPHy.—The net profits of the Western 
Union Telegraph Company for the year wri ¥ 1, 1871, 
were 2,547 B64, dols., as compared with 2,227,045 dols. in 
1870-1. In 1866, the company had 97,000 miles of wire; 
in 1870, 120,000 miles. In 1867, the number of messages 
transmitted by the company was about 4,000,000; in 1870, 
the total had risen to 8,000,000, exclusive of press messages. 
The construction of new lines cost in 1867'415,000 dols; in 
1868, 355,000 dols.; in 1869, 673,000 dols; and in 1870, 
400,000 dols. The capital stock of the company is 35,000,000 
dols., and it has a bonded debt of 4,000,000 dols. 
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BAUSCHINGER’S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 
(Continued from page 2.) 

2. On the form of the Indicator Curves. 

In order that the indicator curves obtained from 
an engine may convey a correct idea of the action 
of the steam, it is necessary to construct, in the 
first place, the valve motion diagrams, either geo- 
metrically or from a model, due regard being paid 
to the deviations arising from the obliquity of the 
connecting rod. We do not consider it indispensable 
that the valve motion diagrams prepared by Herr 
Bauschinger should be reproduced here, but we shall, 
in the course of our examination of the indicator 
curves, refer to distribution cards obtained from 
those diagrams, by means of which the correspond- 
ing openings of the steam ports can easily e as- 
certained. We at present illustrate, in Figs. 1 to 
4, the valves of the four engines with the shifting 
link motion, and in Figs. 5 to 8 those of the other 





engines which are fitted with Meyer's double valve 
motion, drawn to a scale of 3in. to the foot. We 


taken at various speeds, positions of the regulator, 
blast pipe and reversing lever (or expansion valves 
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respectively). For the purpose of criticism, how- 
ever, we think it to be sufficient to reproduce only 
two series of curves appertaining to the two diffe- 
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res giving the stroke of the eccentrics | 
with the lead, and the proportion of the eccentric | 
rods and expansion links belonging to the former | 
engines. To complete the description of other | 
parts affecting the action of the steam, Hers Baus- | 
chinger gives in his work a Table containing the 
areas of the regulator openings, of the steam and 
exhaust pipes, of the ports, and of the blast pipe 
orifices, and the capacities of the clearance spaces, 
these including the contents of the pipes connecting 
the indicator with the cylinder ow. These data | 
are contained in the annexed Table (III.) 
Professor Bauschinger’s collection of indicator 
diagrams is a very extensive one, the average 
number of double curves taken of each engine being | 
not less than 61. Of this number the work under | 
notice contains from 8 to 10 diagrams per engine, | 





gives for each pair of curves the circumstances 
under which they were taken, namely : 

1. The speed the engine was travelling, expressed 
in revolutions of the driving wheel per minute, as 
obtained with the stroke counter, and reduced, also, 
to feet per second of average piston speed. 

2. The regulator opening. It should be observed, 
under this heading, that the opening of one-half 
was sufficient to admit the maximum quantity of 
steam, and that this amount should therefore be 
considered equivalent to “full open.” 

3. The blast pipe opening, which can be modified 
within the limits indicated in Table III. 

4. The boiler pressure (BP.) being the average 
indication of the steam gauge for the minute during 
which the curve was taken. 

5. The maximum cylinder pressure for both 
cylinder ends expressed, both in pounds per square 
inch and in percentage of boiler pressure. 

6. The average effective cylinder pressure (PM.) 
obtained by circumscribing the curves with Amsler’s 
planimeter. 

The position of the reversing lever, or (as in the 
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rent systems of valve motions, namely, the single 


valve and the double valve motions, reserving for 
cases of special interest the illustration of additional 
diagrams. 

As will be noticed,* the curves are drawn in 


| pairs, as obtained from both cylinder ends re- 


a representing the indicator curves half 
the original size. The left-hand curve in the dia- 
grams refers always to the hind, and the other 
curve to the front cylinder end, and to the first 
double curve of each series is annexed, on the left- 
hand side, the scale for their ordinates in pounds 
per square inch. An annexed Table of reference 





* We are compelled by the demands upon our space to 
defer until next week the publication of these various dia- 
grams, together with the detailed references to them. 
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case of Meyer’s motion) of the expansion indicator, 
is also given for each series of diagrams ; in addition 
to this, the degree of admission, as shown by the 
valve-motion diagram, is also inscribed besides the 
number of ‘ notch ;” and differing as it does for the 
two cylinder ends—on account of the obliquity of 
the connecting rod—this value is given for both 
ends, hind and front. In the curves themselves, 
the leading points of the steam distribution, as, 
beginning of admission, expansion, release, and 
compression, are distinctly marked. 
e curves, appertaining to each degree of ex- 
nsion, are in all cases preceded by an explanatory 
iagram, which—having been reduced from the full 
size valve-motion diagram—shows very clearly the 
action of the slide valve. 
(To be continued.) 
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STONE BREAKING MACHINE 


AT THE WOLVERHAMPTON SHOW. 


CONSTRUCTED BY MR. H. R. MARSDEN, ENGINEER, LEEDS. 
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THE WOLVERHAMPTON SHOW. 

Our first duty this week in writing about the 
Wolverhampton Show, is the disagreeable one of 
correcting an error which appeared in our last 
number. This error occurs in the twenty-seventh 
column of the Table on page 5 of our last issue, 
and it consists in the fact that the figures in that 
column, instead of being what the heading repre- 
sents them to be, namely, the numbers of pounds 
of water evaporated from the temperature of the 
feed per square foot of heating surface per hour, are 
really the quantities evaporated per square foot of 
heating surface during the entire runs. ‘The figures 
in the next column, which are derived from those 
in the twenty-seventh, are also proportionately 
wrong. The error, although almost self-evident, 
is a very annoying one, and our only excuse for 
having allowed it to pass without detection, con- 
sists in the very brief interval which elapsed between 
the conclusion of the trials and the time at which 
the Tables had to be prepared ready for going to 
press. As the best way of correcting the error, we 
have, in the Table on the next page, reproduced some 
of the columns from that which appeared last week, 
those in which the mistakes occurred (columns G 
and H) having been corrected; while we have also 
availed ourselves of the greater time placed at our 
disposal to work out three new columns (columns 
I, J, and K), containing data which we believe will 
be useful. In columns I and J, the evaporation of 
the various boilers per square foot of heating sur- 
face, per hour, has been reduced to that which 
would have been obtained if the feed had in all 
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cases been supplied at the temperature of 55°, while 
in column K is given the quantity of coal consumed 
per square foot of heating surface per hour. A com- 
parison of the figures in this last mentioned column 
with those in that marked I, enables a very good 
idea to be formed of the average efficiency of the 
heating surfaces of the various boilers. If we assume 
as we may do without introducing any error of 
practical importance—that the quantity of heat de- 
veloped per pound of coal burnt was the same in 
all cases, then the figures in column K will repre- 
sent the proportionate average amount of heat pre- 
sented for absorption to each square foot of heat- 
ing surface per hour in the different boilers. Thus 
in the case of Messrs. Aveling and Porter’s 10-horse 
engine each square foot of heating surface had to 
deal, per hour, with the heat resulting from the 
combustion of 0.611b. of coal, while on the other 
hand each square foot of surface in Messrs, Ran- 
somes, Sims, and Ilead’s boiler, had to deal in the 
same time with the heat resulting from the com- 
bustion of 0.91 lb. 

On the other hand, the figures in column I may 
be taken as representing the comparative amounts 
of heat actually absorbed per hour by a square foot 
of heating surface in the different cases, while a 
comparison of these figures with those in column 
K give, as we have said, an idea of the relative 
efficiency of the absorbing surfaces under the re- 
spective conditions of working. Thus comparing 
the performance of Messrs. Aveling and Porter's 
10-horse engine with that of Messrs, Ransomes, 
Sims, and Head’s we find that each square foot of 
surface of the latter boiler had about 14 times as 
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much heat presented to it per hour, as was the case 
with the former, while the heat actually absorbed 
was about 14 times as great. This comparison 
shows that the superior evaporative efficiency of 
Messrs. Aveling and Porter’s boiler may have been 
smd due to its being less hardly worked than 
essrs. Ransome’s, and not solely to the more 
advantageous arrangement of its heating surface. 
We say may have been, because it is by no means 
proved by the experiments that this was actually 
the case, while on the other hand there is good 
ground for believing that the rate of evaporation 
in Messrs. Aveling and Porter’s 10-horse boiler 
might have been considerably increased without 
materially impairing its evaporative efficiency. Some 
evidence on this point is afforded by the re- 
lative performances of Messrs. Aveling and Porter's 
two 6-horse engines. ‘These engines have boilers 
of identical construction and dimensions, and the 
results of the trials prove—as shown by the 0 
that the boiler which was most hardly wor 
gave a slightly less evaporative efficiency than the 
other ; but this latter was superior to the 10-horse 
boiler although it evaporated a considerably greater 
quantity of water per square foot of heating sur- 
face perhour. It is much to be regretted that time 
was not available for carrying out a series of trials to 
test the efficiency of the various boilers at different 
rates of evaporation, as the results which would 
have been ascertained would have possessed much 
scientific interest and would have been of great 
practical value. It is very generally supposed that 
the less the amount of coal consumed per square 
foot of heating surface per hour in any given boiler, 
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the greater will be the evaporative efficiency per 
pound of coal consumed ; but this is only correct 
within certain limits, and what those limits are is at 
re far from being accurately defined. It is, 
10wever, certain that an increase in the quantity of 
coal consumed per square foot of heating surface 
per hour is not always accompanied by a decrease 
in the evaporative efficiency, and the reason for this 
appears to be that with an increased rate of con- 
sumption a more intense combustion of the fuel is 
obtained and a less amount of air is required per 
pound of coal consumed, the effect being that al- 
though the products of combustion may pass off 
from the boiler at a higher temperature, yet that 
their weight is so reduced that the amount of heat 
which they carry off is less than it would be under 
what are frequently considered to be more favour- 
able circumstances. The relative performances of 
Messrs. Aveling and Porter’s 6-horse and 10-horse 
engines appear to constitute a case in point. 

Continuing now our record of the proceedings of 
the Royal Agricultural Society at their Wolver- 
hampton meeting, the next matter of which we have 
to speak in our present number is the trip made by 
the various traction engines from Wolverhampton to 
Stafford on the morning of yesterday week. In our 
last number we published a telegram containing the 
leading results obtained on that occasion, and we 
now give in the annexed Table the various data in 
greater detail. 

The various traction engines enumerated in this 
Table performed the journey from Wolverhampton 
to Stafford all in a very satisfactory manner, and 
—considering some awkward portions of the road 
over railway bridges and sharp curves—with little 
delay. No mishap of any kind occurred during this 
remarkable trip, except in the case of the train 
attached to Mr. Burrell’s “ pot boiler” engine. In 
this instance, a considerable stoppage was caused by 
one of the wagon wheels coming off, and accord- 
ingly this engine appeared last at the ‘“ winning 
post.” The length of the stoppages of the other 
engines, or, in other words, the difference between 
gross time and net time as given in our Table, was 
generally caused by taking in water, which opera- 
tion occupied about one hour in each case over the 
whole course. Referring to the Table, the quickest 
run was made by Messrs. Ransomes, Sims, and 
Head’s engine with india-rubber tyres, using, how- 
ever, 3.75 lb. of coals per ton of load per mile, while 
Messrs. Aveling and Porter’s 10-horse engine con- 
sumed but 2.5 lb. per ton per mile, 

In connexion with these trials, we should, also, 
mention the run performed by the steam omnibus 
‘*Chenab,” As already stated in our last week's 
telegram, the ‘“‘Chenab” made the trip from 
Wolverhampton to Stafford in 2 hours 30 minutes, 
or, at the rate of 6.4 miles per hour net time; the 
load drawn, however, was a comparatively light one, 
consisting of the omnibus and a small party of pas- 
sengers, making in all about 4 tons of gross load, 
exclusive of engine, weighing 13.5 tons. 

Yesterday week, also, was a kind of show-day at 
Stafford, the various exhibitors of steam-ploughing 
tackle showing their machinery at work on the por- 
tion of Mr. Dadinaien’s farm, which had been 
hired by the Royal Agricultural Society for that 
purpose. ‘The farm, in the occupation of Mr. Dar- 
ington, is nearly three miles from Stafford, and the 
land—a tough clay, very tenacious when wet—had 
been chosen for the purpose of enabling the various 
tackles to be tested under different conditions to 
those which existed at Barnhurst, where the ground 
was of a very light character. Part of the land on 
which the tackles were tried near Stafford, was 
very hilly, with some exceedingly awkward hol- 
lows, and this was particularly the case in the 
‘ee on which Messrs, John Fowler and Co.’s 20- 
1orse double engine set displayed its capabilities. 
The results of the first trials of this set at Stafford 
were recorded by us on page § of our last number, 
and we need merely add here thet its subsequent 
performance with other implemeats was equally 
satisfactory, as was also that of Messrs. Fowler's 
other tackles. ‘The Ravensthorpe Engineering 
Company also performed well with their tackle 
constructed on Méssrs, Fisken’s system, the en- 
gine being placed by the side of a_ supply 
of water some 200 yards or so from the plot 
which was being cultivated, and the fast-running 
rope being led over the intervening ground to 
drive the windlass. This tackle has done some 
very good work during the trials at Wolver- 
hampton, and we are glad to find that the judges 
have granted an award to it. Messrs. J. Fowler, 
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Messrs. Howard, Messrs. Barrow and Stewart, and 
Messrs. Amies and Barford also showed sets of 
** roundabout” tackle at work, while Messrs. Fowler 
and Co., in addition, exhibited at work—besides 
the 20-horse double engine set already mentioned 
—a 1¥-horse double engine set, and their clip-drum 
and double-drum engines and the tackle belonging 
to them. We have not given any tabulated record 
of the results obtained yesterday week, simply 
because there were no definite results to tabulate. 
The day was in fact a regular show day, the various 








tackles being worked to show their powers, and | 
those of the implements, to the general public, and | 
not for the purpose of obtaining definite scientific | 


data. 

Dismissing for the present the steam-ploughing 
tackle, we must pass on to notice a very interesting 
experiment made last Friday morning at the show- 
yard at Wolverhampton on one of Messrs. Aveling 
and Porter's 6-horse traction engines. This ex- 
periment was made to investigate the working of 
the engine under a heavy load, and for this purpose 
the engine was coupled to the friction brake, and 
the latter was, we are informed, loaded so that 
when the engine was running at 160 revolutions 
per minute, it was developing 36.7 actual horse 
power, ‘The result of the trial was that the engine 
actually run at 160 revolutions per minute, the 
boiler making an ample supply of steam with the 
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ash-pan damper closed. In fact the only hitch was 
that the suction pipe of the pump was too small to 
allow of the proper supply of feed water being 
maintained, and thus the experiments could not be 
continued long enough to obtain rea!ly definite data 
regarding the expenditure of fuel and water wit! 
the engine working under such exceptional condi- 
tions. Indicator diagrams, taken during the trial 
while the engine was running at 160 revolutions 
| per minute, show the development of from but 
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38.36 to about 41 indicated horse power, and the 
friction of the engine and brake must therefore 
have been very moderate. We annex one of the 
indicator diagrams to which we have just referred, 
this diagram, which is drawn in our engraving to 
the scale annexed, showing a mean effective pres- 
sure of 100.65 Ib. per square inch, equivalent, at 
a speed of 160 revolutions, to 38.36 indicated 
horse power. The engine, it may be remembered, 
has a single cylinder, 7} in. in diameter, with 10 in. 








stroke, and the boiler pressure during the experi- 
ment, was 130 lb. per square inch. 

We have next to record as a kind of supplement 
to our description of the traction engine trials 
over the course at Barnhurst Farm, a series of 
experiments, certainly not less interesting, which 
took place last Saturday over a portion of hard 
macadamised public road at Tettenhall, near Wol- 
verhampton. After the very pronounced fiasco of 
Thomson's india-rubber tyres at Barnhurat, it was 


to be anticipated that the advocates of this system 
of construction should be desirous of testing the 
alleged merits of india-rubber tyre engines on a 
less treacherous foundation than was afforded by 
the condition of the ground during the preceding 
trials. Accordingly, a move was made from the 
farm to the road by selecting, for a further 
contest of india- rubber versus common tyres, a 
portion of the steep but hard-bedded road near 
Tettenhall Toll-bar, The character of the course 
will be sufficiently understood from the section 
which we publish on the present page, and which 
shows a total rise of 93.2 ft. in 1900 ft., or a mean 
gradient of 1 in 20.39 for this distance, while, 
in plan, the road course winds itself along in a 
curve of about 20 chains radius. The trials were 
under the superyision of Mr. J. F. Bramwell and 
Mr. James Kaston, who so ably conducted all the 
former experiments with the competing agricultural 
locomotives, and the trials were also watched, 
among others, with special interest, by Lord Ver- 
non, president of the Royal Agricultural Society. 
The first trip was made by Messrs. Ransomes, 
Sims, and Head’s engine ‘‘ Sutherland,” fitted with 
Thomson’s india-rubber tyres. ‘The total gross load 
hauled was 26 tons 4 cwt.—exclusive of the engine 
weight—consisting of three loaded wagons and one 
portable engine. ‘The weight of the engine itself 
was 10 tons 10 ewt., making the total weight of the 
train 36 tons 14 ewt. As during the runs at Barn- 
hurst, the engine was driven by Mr. Head, who 
managed, without any difficulty and without a 
single stoppage, to accomplish the distance of 
1900 ft. in 10$ minutes. Encouraged by this suc- 
cessful run, a second start was subsequently ar- 
ranged with an additional load of 11 tons 4 ewt. 
3 qr., composed of Messrs, Aveling’s 10-horse 
engine, which happened to be on the ground, 
making, consequently, a gross load hauled of 
37 tons 8 ewt. 3 qr., while the total weight of 
the train was increased to 47 tons 84 cwt. 3 qr. 
Under these conditions all went on well over the 
first section of the course of.1 in 35, the boiler 
pressure being at 1501b., but getting on the next 
gradient of 1 in 20, the engine was unable to con- 
tinue its trip with this load. After the portable 
engine, weighing 5 tons, had been detached from 
the train, the ‘‘ Sutherland” proceeded again during 
a few minutes, when continued slipping, with steam 
at 157 1b., brought her finally to a stop. 

The next proceeding in connexion with these 
trials was now to test the tractive power of Messrs. 
Ransomes, Sims, and Head’s engine, with tyres of 
the ordinary kind. ‘To this end the engine was 
again run to the toll bar at the bottom of the 
course, and a pair of 5 ft. cast-iron wheels, with 
smooth surfaces, but 19in. wide, were substituted 
for the original Thomson wheels, 

At this time it was suggested that Messrs. Ave- 
ling and Porter’s 10-horse locomotive should try 
its hauling power on the hard road, and accord- 
ingly a train of three loaded wagons and a portable 
engine was speedily arranged, Mr. Aveling him- 
self—who, by-the-bye, is always there when he is 
wanted—soon made his appearance on the spot, 
and, of course, cheerfully accepting the challenge, 
a start was at once made with the same train 
weight as was first taken up by Mr. Head, viz., 
26 tons 4 ewt., the boiler pressure being 120 lb. to 
the square inch, and the total weight of the train, 
including the engine, being 37 tons 8 ewt. 3 qr. 
This time, however, the start was made from the 
bottom of the steepest incline, 1 in 18, situated 
at a distance of 600ft. from the normal start- 
ing point, reducing thus the length of course 
to 1300 ft. instead of 1900ft. Considering the 
construction of the wheels of Mr, Aveling’s traction 
engine, this test was a most severe one, and the 
engine, in fact, began slipping from the very 
commencement of the trip. Referring to the 
detailed description and engraving of this en- 
gine on page 453 of our last volume, it will be 
noticed that the driving wheels have cast-iron 
tyres 6 ft. in diameter by 18in. wide. The surface 
of each tyre is furnished with transverse recesses, 
which, however, do not extend right across the tyre, 
but leave a perfeetly smooth circle in the middle of 
the latter, as shown by our transverse section of 
the engine. Owing to the rather qtrong curvature 
of the tyres, and the hard surface’*~ “the road, the 
wheels naturally only came into ebxtact with the 
latter at the middle of their width, and this portion 
of the bearing surface became, by continued. slip- 
ping, highly polished, and, as a matter of course, 





unfit for bite. Nevertheless the engine managed 
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to reach the top of the incline, by doing her ut- 
most, in 29 minutes. Messrs. Aveling and Porter's 
engine had, we may mention, 8 tons 10 cwt. 1 qr. 
on the driving wheels, while the load on the driving 
wheels of the ‘‘ Sutherland” was 7 tons 11] cwt. 1 qr. 

Meanwhile a pair of cast-iron driving wheels had 
been fitted to the ‘‘ Sutherland,” these wheels, we 
should mention, increasing the weight of the engine 
by about 15 ecwt. Under these circumstances it 
was determined to make a run from the last start- 
ing point by applying two wagons and the port- 
able engine, representing together a load of 18 tons. 
With this load, however, the engine was able to 
proceed but a short distance with much difficulty, 
and when it arrived on the next incline of 1 in 22, 
the iron tyres lost all hold on the ground, bringing 
the train to a complete standstill. The load was 
then reduced to 13 tons, by uncoupling the portable 
engine, and after this had been effected, the engine 
continued its course easily over the remaining por- 
tion of its journey, which occupied altogether 
264 minutes, including stoppages. 

t will thus be seen that the same engine when 
furnished with india-rubber tyres was enabled— 
under the special circumstances of the present 
trials—to haul just double the load than could be 
taken with the smooth cast-iron tyres. That the 
elastic tyres have proved a success in this particu- 
lar case we are glad to record, but on the other 
hand it is only fair to state that the comparative 
results obtained were not due to the india-rubber 
tyres alone, but also to the construction of the iron 
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wheels against which they were pitted. The smooth 
faced cast-iron wheels are really the worst which 
can be employed on hard macadamised roads, as far 
as adhesion is concerned, a slight amount of slip 
imparting a kind of polish which renders their ad- 
hesion less than that of smooth wrought-iron tyres 
employed under similar circumstances, while the 
adhesion is of course still less than that of wrought- 
iron tyres with cross ribs, such as are fitted by 
Messrs. Aveling and Porter to the wheels of their 
6-horse engines. It must be remembered that the 
india-rubber tyres were surrounded by their chain 
armour, and the elasticity of the tyres enabled the 
links of these chains to, as it were, interlock with 
the hard but slightly uneven surface of the road, 
thus securing an amount of grip far exceeding that 
obtained by the smooth-faced rigid tyres. The 
addition of cross pieces, or of a few square-headed 
bolts to the latter, however, would have vastly in- 
creased their holding power, and without practically 
injuring the surface of the road would probably 
have enabled them to exercise a hauling power 
equal or nearly equal to that afforded by the india- 
rubber tyres. 

The particulars we have given show that in the 
trials at Tettenhall the india-rubber tyres enabled 
an engine having 7 tons 1] cwt. 1 qr. on its driving 
wheels to do with ease what an engine having 
8tons 10cwt, lqr. on drivers with rigid tyres, 
could only do with difficulty ; and so far the india- 
rubber tyres had a decided advantage. We have, 
in our foregoing remarks, expressed our opinion 
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that this advantage wasjgreater than it need have 
been had the rigid tyres been of a class better 
adapted for the work they were called upon to per- 
form; but we nevertheless readily admit that on a 
hard macadamised road there is a decided advan- 
tage as far as adhesion is concerned, attendant 
upon the employment of the india-rubber tyres. 
But there is another and very important element 
to be taken into consideration, namely, the cost of 
these latter tyres. Buyers of traction engines natu- 
rally desire to obtain the greatest possible return 
upon the money they may invest, and the question 
thus arises whether the india-rubber tyres will give 
a commensurate return upon the expenditure they 
involve? The reply to this question, afforded by 
the recent trials at Wolverhampton, appears to us 
to be—as we expected it would be—a most decisive 
and unmistakable negative, as far as traction en- 
gines for working at moderate speeds are concerned. 
The price of the ‘‘ Sutherland,” with india-rubber 
tyres, is 750/., while that of its competitor, Messrs. 
Aveling and Porter’s 10-horse engine, is but 390/., 
and in ——— to the capital invested, the latter 
therefore did by far the greater amount of work. 
Moreover, from experiments subsequently made 
(and of which we shall speak presently), there ap- 
pears to be but very little doubt that the load taken 
up by the “ Sutherland” would have been taken up 
with equal ease by a couple of Messrs. Aveling and 
Porter’s 6-horse engines costing 300/. each, or to- 
gether, 150/. less than the engine with the india- 
rubber tyres. As each of the 6-horse engines is 
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managed by one man only, the number of men em- 
ployed with the two engines would be the same as 
with the single Thomson road steamer. Considered 
in this way the rigid tyre engines show themselves 
to be by far the most profitable investment, even 
when hard roads have to be traversed, while where 
there is much field work to be done, it has been 
clearly shown by the trials at Barnhurst that the 
india-rubber tyres not merely afford no benefits 
whatever, but actually interfere with the adoption 
of the appliances necessary for the effective haul- 
age of a load over soft ground. Altogether the 
trials at Wolverhampton appear to have shown 
conclusively that india-rubber tyres are quite un- 
adapted for use on agricultural locomotive engines; 
but that if they could be manufactured at far less 
cost than at present, or if their endurance for a long 
one of years could be insured, they might be 

eneficially adopted in cases where the main work 
of an engine would lie over hard macadamised roads. 
In the case of engines specially intended for work- 
ing passenger traffic at a high speed, india-rubber 
tyres, even at their present price, may probably be 
advantageously employed; but we greatly doubt 
whether at present such engines can be beneficially 
used in the country at all, while the advantages to 
be derived from their employment abroad in place 
of light and cheaply constructed tramways worked 
by steam power, are, to say the least of the matter, 
doubtful. 


We have already referred incidentally to some 
further traction experiments made on Messrs. 
Aveling and Porter’s 6-horse engine, and of these 
experiments, which were carried out on Monday 
last at the request of some of the officials connected 
with the War Department, we must now proceed to 
give some particulars, The site chosen for the 
trial was a piece of good macadamised road close 
to the Show, the ground having an average rise of 
1 in 12.24 for a length of 340 ft., the steepest 
gradient on this length being, however, 1 in 7.33. 
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The details of the successive gradients commencing 
at the bottom of the rise are subjoined : 


Distances from Distances from 
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Up this hill Messrs. Aveling and Porter’s 6-horse 
engine fitted with Mr. W. Bridges Adams’s elastic 
tyres (illustrated by us in our last number but one) 
hauled a load of 7 tons 12 cwt., this load being com- 
posed of a timber wagon weighing 3 tons 8 cwt, and 
another wagon weighing with its load 4 tons 4 cwt. 
The weight of the engine in working order was, as 
stated by us last week, 5 tons 4 cwt. 2 qr., this 
making the total weight of the train 12 tons 16 ewt. 
2 qr. When the steepness of the gradient is taken 
into consideration it will be seen that this is a con- 
siderably heavier proportionate load than that taken 
by Messrs. Aveling’s 10-horse engine during the 
trial at Tettenhall; but it should be noticed that 
during the experiments of which we are now speak- 
ing a length of chain was employed between the 
engine and the wagons, so that the former and the 
latter were not at the same time on the steepest part 
of the road. Even when allowance is made for this, 
however, the performance is an exceedingly credit- 
able one and shows the hauling power which may 
be obtained on hard roads by the employment of 
cross-ribbed wrought-iron tyres. 

In concluding our notice of the various trials 
which have taken place at Wolverhampton, it is 
our pleasant duty to speak of the awards of prizes 
to which those trials have led. As the readiest way 
of placing these awards before our readers, we have 
collected them in a tabular form on page 21. Refer- 
ring to this Table, it will be seen that Messrs. J. 
Fowler and Co. have carried off all the first prizes 
for steam ploughing tackle, while Messrs, Avelin 
and Porter have been the winners of the traction 








engine competition. No one who witnessed the 
various trials will deny that in both cases the 
honours won have been most heartily deserved, 
We have now to speak of the Show proper, and 
we may, in the first place, say a few words con- 
cerning the site on which itis held. The show- 
yard, then, is situated on a portion of the Wolver- 
hampton racecourse and the land adjoining it, and 
as far as situation goes, the site is well chosen, as it 
is distant but little more than half a mile from the 
heart of the town, and is thus readily accessible. 
But it so happens that until within the last few 
months the land constituting the showyard has 
been irrigated by the sewage of the town, and 
thus the top layer of the ground consists in a 
great measure of deposited matters, which have only 
been rendered tolerably solid by. the past few 
months’ drainage. The effect of the recent heav 
rains on such a soil as this may be readily imagined, 
and when it is remembered that the ground has 
also been cut up by the cartage of heavy goods, 
and the passing to and fro of traction and steam 
ploughing engines, it will be understood that its 
state was on the whole not particularly favourable 
to foot traffic. On Monday last, indeed, the drying 
influence of a warm sun made the ground tolerably 
solid; but the heavy rains of Monday night and 
Tuesday soon reduced it to its former state of 
morass, and on the last-mentioned day some por- 
tions of the ground were scarcely passable to 
foot-passengers, while on almost all parts a species 
of ‘bog-trotting” of a very disagreeable kind 
had to be performed by the visitors, Of the 
state of the ground on Wednesday and yesterday 
we had no personal experience ; but we understand 
that it had somewhat improved. The miserable 
state of the weather may perhaps have had its in- 
fluence on us in forming our opinion, but it cer- 
tainly appears to us that, taken as a whole, the 
Wolver aoe Show has proved inferior in interest 
to those at Oxford and Manchester. It is not merely 
that it contains a few less stands and exhibits, for 
thatis a comparativelysmall matter, but it appears to 
us to contain fewer evidences of advancement, and 
certainly fewer novelties. The distinguishing fea- 
tures of the exhibits it contains consist indeed 
principally in improvements of details of construc- 
tion, rather than in the introduction of new prin- 
ciples or really novel appliances. We shall, how- 
ever, not say more on this point at present, but 
roceed with our description of the leading ex- 
ibits, merely giving first the following list showing 
the comparative number of stands and entries at 
the Wolverhampton and three preceding Shows : 


Stands. Entries. 
1868, Leicester 837 eve 6369 
1869, Manchester 895 7724 
1870, Oxford ... eee 406 ove 7851 
1871, Wolverhampton 363 eee 7650 


Stream Piovenina Enaings AnD CULTIVATING 
MAcHINERY. 

Foremost amongst the exhibits in this class, of course, 
come those of the great Leeds firm. Messrs. J. Fowler 
and Co. were always noted for the excellent show 
they make at the Royal Agricultural Society’s meet- 
ings; but at Wolverhampton they have far exceeded 
their average ormance in this Altogether 


& | they sent no less than fourteen engines for exhibition and 


trial, ten of these being steam ploughing and the remaining 
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four traction engines. ‘The principal dimensions of these 
various engines are given in the annexed ‘able, and all we 
have to do here, therefore, is to speak of their general con- 
struction. Six of the engines—namely, a pair of 20-horse 
single cylinder, a pair of 20-horse double cyli: der, and a 
pair of 12-horse single cylinder engines—are constructed for 
working on the double-engine system, in which the two 
engines of a pair traverse the opposite headlands, and work 
alternately, drawing the implement to and fro between 
This is undoubtedly by far the best system of 
introduced, and its employment is daily 
extending. Next, there is an engine fitted with the 
clip-drum for working on that system, in which the 
implement is attached to an endless rope, and hauled to 
and fro between the engine and a travelling anchor on the 
opposite headland. In this case, to allow for variations in 
the distance between headlands, tho implements have to be 
fitted with an arrangement of slack gear, which maintains 
a constant proportion between the tensions of the hauling 
and tail rope, however the length may vary. This very in- 
genious yet simple gear has already been described in our 
peges. The travelling windlass used in connexion with this 
tackle consists simply of a sheave resting on six rollers of 
small diameter, these rollers having each a thin dise flange, 
hich cuts into the ground, and affords the necessary lateral 
resistance. The movement of the anchor along the head- 
land is effected by simple winding gear, which hauls upon a 
wire rope attached to a fixed anchor suitably placed, and 
which derives its motion from the main sheave through the 
rvention of a friction cluteb. 

Ihe third arrangement of tackle. represented by Messrs. 
Fowler's exhibits is the double drum set, in which a single 
engine, fitted with two winding drums, is employed to haul 
an implement backwards and forwards between itself anda 
travelling windlass, as in the clip-drum set, the two winding 
drums alternately coiling and uncoiling the wire rope. The 
travelling windlass is of similar construction to that emp!oyed 
h the clip-drum tackle. In working on this system the 
engine may also, if desirable, be kept outside the field, the 
rope being then best laid out in a triangular form, and the 
implement being hauled to and fro between two moving 
hors along the far side of the triangle. 

The fourth and last arrangement illustrated by Messrs. 
Fowler is the well-known roundabout system, a set of tackle 
for which is exhibited as well as a traction engine suitable 
for driving it. 

Messrs. Fowler have for a long time past employed steel 
extensively, and very successfully, in the construction of the 
shatts, drums, and gearing of their engines, and at the pre- 
lind the double-drum engine and two 6-horse 
el boilers also. We have also to 
single-cylinder engines even for 
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Messrs. Fowler pay st attention to the proportions of the 
valve and gear fitted to their engines; and while at Wolver- 
hampton we had an opportunity of inspecting a number of 
diagrams taken from their engines, these diagrams being the 
most perfect its has ever been our fortune to see taken trom 
engines fitted with link motion. 

Lastly we must mention that in the majority of Messrs. 
Fowler's engines the cast-iron or steel brackets formerly used 
to support the crank shaft and countershaft bearings have 
been abandoned in favour of the system of construction lately 
introduced by Mr. Aveling, and described by us in our ac- 
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count of Messrs. Aveling and Porter’s traction engines in our 
last number but one. According to this plan the side-plates 
of the firebox are extended, so as to carry all the plummer 
blocks, and the result is a material reduction of weight, 
and a thoroughly good and substantial job. Of the traction 
engines exhibited by Messrs. Fowler we shall have more to 
say in the proper ws and we need merely remark here 
that both they and the ploughing engines are examples of 
thoroughly first-class workmanship. 

Regarding the various implements to be used with the 
steam cultivating tackle our space will permit us to speak 
but briefly this week; but we must nevertheless say a few 
words concerning the examples which we illustrate on pages 
30 and 31 of the present number. On the former page the 
upper figure shows an 11-tine turning cultivator of a class 
now largely used by Messrs. Fowler. This implement has 
been on several occasions spoken of by us, but since we last 
described it in detail, and explained its action an improve- 
ment has been made in it which deserves special comment. 
This improvement consists merely in making the lever to 
which the ropes are attached of a forked shape, as 


the imple 


shown. In use that arm of the fork to which the hauling 
rope happens to be attached is of course brought into a direct 
line with the strain, while the other arm is thereby caused to 
project laterally, thus bringing the tail rope clear of the 
ls, and causing it to be ina favourable position for turn- 
implement when the headland is reached. The tail 
aight lever is coupled to a short chain, and when on 
arriving at a headland the strain is transferred to what was 
previously the tail rope, andthe draught is thus brought at 
right angles t nent ; this chain is tightened, and by 
acting on a segment, turns the main axle which is cranked, 
and this, by depressing the supporting wheels, lifts up the 
main frame, and raises the tines clear of the ground. The 
tines being maintained in this position by a lever and catch, 
the turn is readily made, and on its being accomplished the 
stecrsman allows the frame and tines to tall again, and the 
implement staris on a fresh journey. The action of this 
turning arrangement is admirable. The turns are made 
with great promptness, and within a very limited space, while 
the implement 1s altogether thoroughly manageable, and 
there is nothing about it liable to get out of order. 

The turning harrow, 15 ft. wide, also illustrated on page 
80, is constructed on the same system as the cultivator just 
described, and therefore requires no special explanation. 
We may remark, however, that the arrangement gives a 
light implement which may be made almost any desired 
width, and which is readily steered and managed. 

The combined seed drill and harrows, illustrated on page 
31, is also constructed on the turning system. In attempt- 
ing to drill by steam power the chief problem is how to 
utilise the great power available without giving to the im- 
plement an impracticable width. Messrs. Fowler have 
solved this problem by combining the harrowing and drill- 
ing apparatus, the implement we illustrate being constructed 
so as to perform throvgh harrowing or light cultivating 
before the drilling and the harrowing in of the seed after the 
drill has passed. The construction of this very useful im- 
plement, which is adapted for harrowing and drilling a 
width of 10 ft. will be readily understood from our en- 
graving without further exp!anation on our part. 

Another of our illustrations op page 30 shows a powerful 
balance implement for extracting roots and stones. It con- 
sists merely of a three-tine balance cultivator of unusual 
strength, the parts being so proportioned that if the implement 
encounters animmovable obstacle, it is capable of stopping 
the engine without fracture. It can, if desired, be worked 
with two or even one tine only, and is a very useful imple- 
ment for preparing rough ground. The last of our illustra- 
tions shows one of a class of small three-wheeled wagons, 
weighing 32 ewt. each empty, and capable of carrying 3 tons. 


rhe draught bars are arranged so that the pull does not come 
through the fore carriage, or any other part of the wagon, 
but it is thrown upon a continuous bar, which extends from 
one end of the wagon to the other, and thus serves to trans- 








mit the pull throughout the train. Of a modified form of 
these three-wheeled wagons we shall have more to say on an 
early occasion. 

Of the remainder of Messrs. Fowler’s implements want of 
space compels us to defer an account until our next number, 
when we shall also describe the other exhibits of interest 
at the Wolverhampton Show. 








MARSDEN’S STONE BREAKER. 

At the Royal Agricultural Society’s Show held at Oxford 
last year, Mr. H. R. Marsden exhibited a stone breaking 
machine, possessing a novel and useful feature. Originally 
the serrations in the fixed and swinging jaw were so disposed 
that they fitted into one another. In the improvement 
alluded to, the points of the serrations were placed opposite 
each other, so that all stones having been broken to a certain 
extent could drop through the small square openings be- 
tween the serrations. This machine we described and illus- 
trated on page 55 of our tenth volume. At the present 
Agricultural Show at Wolverhampton, Mr. Marsden exhibits 
another improvement in his stone breaker, which we illustrate 
on page 19. It will be seen that both the fixed and swing- 
ing jaws are curved at the lower ends, so that it is impossible 
for any stones to drop through the openings made by the 
serrations until they have passed along the curved paths of 
the jaws. Again, as will be scen in Fig. 4, the serrations in 
the swinging jaw are curved at the bottom from left to right, 
whilst those on the fixed jaw, as will be seen by the dotted 
lines, curve in the reverse direction. By this arrangement 
the stones are subjected to a number of compound cuts, which 
effectually prevent any piece of undue size falling through, 
ard of course the gauge to which the stones are broken 
is rendered much more reliable by this simple but highly im- 
portant improvement in the stone breaker. 








FOREIGN AND COLONIAL NOTES. 


Belgian Railway Plant.—Tenders have just been received 
for forty open railway trucks for the conveyance of rails 
(10,tons each), for the Belgian State lines. The tenders, which 
were all from Belgian firms, ranged from 35121. to 39201. 
The frames of the trucks are to be of iron. 


Canadian Railways.—The length of railway now in opera- 
tion in Canada is 2679 miles. There are further 920 miles 
more of line in course of construction. The principal new 
we - band is the Intercolonial, which is 400 miles in 
ength. 


The Suez Canal.—It appears that during 1870 the number 
of vessels passing through the Suez Canal was 491. Of these 
391 were British, 75 French, 32 Egyptian, 26 Austrian, 
18 Turkish, 9 Italian, 3 Spanish, 2 Dutch, 2 Portuguese, 
1 American, 1 Russian, 1 Danish, 1 Greek, and 1 Zanzibarian. 
The total mercantile tonnage which passed through the 
canal during the year was 409,192 tons, increased by Go- 
vernment vessels and yachts to a grand total of 436,498 
tons. 


Darien Canal Surveys.—The Darien Canal Expedition 
has closed its labours. The line from the Gulf of Darien to 
the Gulf of San Miguel has been thoroughly surveyed, and 
the character of the country has been completely ascertained. 
The route from Cupica Bay to the Atrato by way of the 
Napipi river is believed to be the only peastionble one for a 
ship canal. 


Surveys of Manitoba.—Mr. Stoughton Dennis, the sur- 
veyor-general of Manitoba, has left Ottawa for Toronto, and 
it is said that he is about to despatch some surveyors to 
settle at once the boundaries of the settled districts of the 
new province. The laying out of new townships will not be 
ae, however, until the Indian reservations are 
settled. 


Tramways in Constantinople-—The Constantinople Tram- 
ways Company has commenced working. Its carriages are 
similar to those in use on Parisian tramways. 


Montreal and Ottawa Junction Railway.—Mr. Legge, 
C.E., and Mr. Malsbury, C.E., have made a general exami- 
nation of the country .through which the Montreal and 
Ottawa Junction Railway will run. The grades are found 
to be easy, and it is stated that a cheap road can be con- 
structed. It is proposed to arrange for a union station 
at Ottawa in connexion with the Canada and Central Rail- 
way. 


Growth of Halifar.—It is remarked that Halifax, Nova 
Scotia, is gradually extending its boundaries. The city has 
been creeping further and further to the north, the west, and 
the south. With the opening of the additional railway com- 
munication now nearly completed, a great future seems in 
store for Halifax. 


Northern of Spain Railway.—The net profit realised last 
year upon the Northern of Spain Railway was 445,5761. 
This sum provided for the charges attending the priority 
obligations of the company, and left a balance of 61,9271. 
Of this balance, 49,0472. was applied to the execution of 
sundry supplementary works. ‘he company has not yet 
settled accounts with its contractors. 


Toronto and Muskoka Junction Railway.—This line is ex- 
pected to be opened. as far as Orillia by the middle of October. 
The bridges on the line, of which Mr. Ginty is contractor, 
are of cut stone. The line will probably be absorbed even- 
tually by the Northern of Canada. 


French Ocean Steamers.—The capital represented by the 
fleet of the French Transatlantic Steam Navigation Company 
amounts to 2,760,000/. The company owns 20 ships, cost- 
ing on an average 120,000/. each... The company insures its 
own ships; and notwithstanding the loss of one steamer 
(the Darien), its insurance account showed a profit last year of 
24,1597, This sum was carried to t® general insurance fund, 
which was thus increased to 117,6931, 








Juny 14, 1871.) 


ENGINEERING. 


35 








THE ST. LOUIS BRIDGE. 

On page 26, we give a perspective view of the west 
abutment, and about two-sevenths of the shore span of the 
stupendous bridge now being constructed across the Missis- 
sippi river at St. Louis. This engraving will give our 
readers a much better idea of the magnitude and beauty of 
this remarkable work than anything yet published. The 
proportions of the bridge may be inferred by comparing 
them with the figures on the side of the river beneath the 
arches. The individual standing with his back against one 
of the small piers, with arms folded, surveying the father of 
waters as he rushes past the city, is only about as high as 
two and a half courses of the granite masonry of the pier, and 
he stands about 90 ft. below the carriage-way of the bridge. 
Seventy feet above him the iron horse is seen with its cloud 
of smoke emerging from the sandstone arcade which sur- 
mounts the five stone arches that carry the viaduct over 
the St. Louis wharf. The railway tracks are below the 
carriage-way and foot walks, and the steam trains will in 
no manner interfere with the local traffic of St. Louis, as 
the bridge is connected with a tunnel under the city. 

The towers which terminate the bridge proper at each 
end of the structure, will contain elevators and stairways 
for the convenience of pedestrians on the wharfs on both 
sides of the river. 

In former issues we have given full descriptions of this 
remarkable work, and to those we refer the reader for 
further information. 

The St. Louis Bridge when completed, will be found, 
if compared with other great bridges of the world, to 
surpass them all in several important particulars. In 
architectural effect none of them will equal it. It will be 
superior to the Britannia Bridge over the Menai Straits, 
to the Victoria of Montreal, or the Kuhlenburg in Holland, 
and in fact will equal in beauty the smaller gems that 
adorn the Thames and the Seine. 

In the massiveness of its masonry and the depth of its 
foundations, it stands. One of its channel piers and one 
abutment pier stand on the marble bed rock over 100 ft. 
below the river’s surface. In the length of its spans 
there is nothing equal to it in existence, except suspension 
bridges. Its two shore spans will be 500 ft. each, in the 
clear of masonry, and the middle one will be 520 ft. 

In capacity it far excels all others yet constructed or de- 
signed. The Brooklyn Suspension Bridge, one of the re- 
markable works of the age, with its 1600 ft. span, is only 
designed to accommodate local traflic, and will not possess 
sufficient strength to sustain steam trains. The suspension 
bridge about to be constructed over the Hudson, at the 
Highlands, is only calculated to carry one railway track 
across the river on its grand span of 1600 ft.; but the busi- 
ness that will be borne across the Mississippi by the 
St. Louis Bridge will greatly surpass that of any other. 
Already thirteen important lines of railway wait for its 

completion to throw their traffic across its noble arches; 
and above their trains, on a wide street, will roll the do- 
mestic commerce of, the largest inland city in America. 


| more especially the one relating to furlough, &c. As it at 


happen to know that they were favoured with copies by 
mail at the same time with ourselves. We give this, 
engraving also, in advance of them, and we shall en- 
deavour to keep our readers informed, from time to time, 
of the further progress of this interesting work. The 
rapidity with which its grand piers were sunk to the 
deep bed rock of the Mississippi, and the remarkable 
freedom from accident or disaster that has attended the 
work, have elicited the surprise and admiration of engineers 
all over the world. No work of the same kind during this 
century has been more fruitful in developing novel and suc- 
cessful devices and appliances to insure the safe and rapid 
construction of massive foundations, or has contributed 
more largely to our store of practical and scientific know- 
ledge of the science of bridge building than the structure 
we illustrate. 


TITANIUM AND IRON, 
To tue Eprror oF ENGINEERING. 

Srr,—In your issue of June 16th, Mr. R. F. Mushet has a- 
letter in which the following paragraph occurs: ‘ Tatani- 
ferous iron ores have been smelted in Lancashire and Cum- 
berland ever since blast furnaces have existed there, yet I 
have never heard that the red hematites were classed as 
titaniferous, though I have found that substance abundantly 
in them and the hearths of the furnaces bear witness fully 
to this fact. That the hematite iron is quite unrivalled for 
its excellence is pretty well known, and it owes that excellence 
to the titanic acid combined with the red hematite iron ores 
from which it is smelted.” 

Having had considerable experience in the analyses of 
Lancashire and Cumberland red hematites, I was rather 
astonished to hear that titanic acid was found “ abundantly” 
in them—in fact, so sceptical upon the point that I have 
since analysed several of the most important ores, but have 
failed to detect any titanic acid whatever in them. The 
compounds of titanium found in the hearths of the furnaces 
is accounted for by using Irish ores which generally contain 
2 or 8 per cent. of titanic acid. : 

Russian iron of the best description is being made in 
Middlesbrough from nothing but Lancashire and Cumber- 
land red hematites containing no titanic acid, therefore, that 
substance does not appear to be necessary for the production 
of hematite iron “ unrivalled for its excellence.” 1 would be 

lad to know from what particular part of Lancashire and 
Cumberland the titanic ed hematites are got. 
I am, Sir, yours truly, 
Middlesbrough-on-Tees, July 6, 1871. E.§ 


CIVIL ENGINEERS IN INDIA, 
To rue Epitor or ENGINEERING. 
Srr,—Every one must agree with your remarks on this 
subject in your issue of May 12, which has just reached me. 
Undoubtedly the grievances sought to be remedied by the 
recent memorial to the Secretary of State are substantial ones, 














wg stands, the rule is sufficient, in itself, to deter men 
rom entering the service. The grievance is so obvious that 
it will surely be removed as soon as the Government at home 
| recognises the number and influence of the civil engineers 
that are in its employ; there being, according to the me- 
morial, more than three to one as compared with Royal En- 





One of the widest and most central avenues of St. Louis 
will be extended by it directly across the Mississippi, thus 
connecting, by a common highway, two of the most pros- 
perous and fertile states in the confederacy, Illinois and 
Missouri. > 

It is rare, indeed, that so many"circumstances conspire to 
justify and carry into execution such magnificent engineer- 
ing designs as this one. The great natural difficulties to 
be overcome were of a character so unusual that even the 
stringent legal conditions imposed to protect the navigation 
of the river added nothing to them, except in the clear 
height of 50 ft. required above high water. The law com- 
manded that there should be either one span of 500 ft., or 
two of 350 ft. each. The remainder might be only 250 ft. 
each. After careful estimates the engineer satisfied himself 
that, because of the costly character of the foundations, 
the greatest economy lay in using no spans of less than 
500 ft. Many efforts were made to discredit this bold 
design, but Mr. Eads fortunately possessed the confidence of 
enterprising capitalists in St. Louis and in New York city 
to such a degree that they could not be shaken in their faith 
in his ability to execute his designs, and the work was 
begun, and is now being rapidly pushed to completion. 
Already all the chief foundations are in, and the masonry 
is so far advanced as to be waiting for the superstructure. 

The arches will be formed of crucible cast steel, which is 
now being made at the Wm. Butcher Steel Works in 
Philadelphia, This steel will be of superior quality, and 
but little inferior to that used in making the finest cutlery. 
It is required to stand a test of 60,0001b. in compression 
per square inch without taking a permanent set, and each 
piece will be tested to that strain before it is accepted. 
This great strength in the steel makes its use cheaper than 
iron would be. The sustaining members of steel are ar- 
ranged in the form of the staves of a cask, six staves 
forming a tube 18 in, diameter, and nearly 12 ft. long. 
These tubes constitute the arches, and the manner of their 
construction will be seen by examining the drawing. 
They will be enormously strong, the maximum burden 
being supposed to consist of the upper roadway or street, 
densely packed with people, and the railway tracks covered 
from end to end with locomotives. The total strength of 
the bridge is estimated to be equal to six times this burden. 

We have published all of the very elaborate reports of 
the engineer of this bridge, in extenso, in advance of our 
contemporaries on both sides of the Atlantic, although we 


gineers in the P.W.D. As it is comparatively recently that 
| so many civil members of the profession have been taken 
| into Government service, the fact does not seem to be pro- 
| perly appreciated that they form the majority in the P.W.D. 
You rightly say, “the reform asked for cannot be much 
longer withheld” In addition to this great and unfair ad- 
vantage,.and notwithstanding Notification No. 341, of Octo- 
ber last, which professes to equalise the pay of the civil and 
| military members, Royal Engineers still draw military pay 
| in addition to their departmental salary. A military officer 
| and a civilian being of the same £ e, the officer will be 
| drawing more pay than the other, for doing exactly the same 
| work. This unjust anomaly is likely to produce and main- 
| tain in the mind of the civilian a sense of injustice on the 
| part of Government which is prejudical to the interests of 
all concerned. Again, Government displays great partiality, 
| and militates against its own interest in the distribution of 
| new appointments, and notably in forming the staffs for the 
| new State Railways now in course of construction, and 
| under survey. It seems that when a lieutenant of Engineers, 
because he wants a change or an increase of pay, volunteers 
for employment in the P.W.D., if he has held his commis- 
sion for a few years, he is at once appointed to an executive 
grade, or at least to an assistantship of the lst grade. But, 
on the other hand, for a civil engineer, who perhaps has been 
in actual practice of his profession for ten or fifteen years, 
the Government has only, at the best, a 1st class assistant- 
ship available, making him subordinate to the lucky indivi- 
dual, many years his junior in age and experience, who 
happens to hold the Queen’s commission. Far be it from me 
to say one word against the engineer officers themselves, for, 
‘honour to whom honour is due,” I do not believe that 
Government anywhere has a more faithful and zealous body 
of servants than the Royal Engiucers in the P.W.D. But 
civil engineers have a just cause of complaint against Govern- 
ment in not being placed on the same footing, and given 
the same advantages, as the military members possess, and 
as are enjoyed, moreover, by every other uncovenanted 
service in Toda. it is very discouraging to young civil en- 
gineers who, like myself, look forward to a long term of 
service under Government, and residence in this country, to 
know that they are, and will be, weighted in the race. This 
is a subject which requires ventilation and discussion, and 
much good may be done through your journal, which is 
generally read and acknowledged as the organ of the pro- 
fession throughout India as elsewhere; and you, Sir, by 
taking up our cause and advocating our just claims will earn 

the thanks of every civil engineer in India. 
I am, Sir, yours truly, 





PATENT SPECIFICATION ABRIDGMENTS, 
Tx abridgments delivered at the Patent Office by the 
applicants for letters patent will in future be published 
weekly (commencing on Friday, July 14), with indexes of 
persons and subjects. In the body of the work the abridg- 
ments of the provisional and com Neto specifications will be 
published in regular numerical r at the expiration of the 
term of six months from the date of application. But each 
weekly number will have an appendix containing the 
abridgments open to public inspection before the expiration 
ot the term of six months, in consequence of the patentces 
having filed their final specifications, and also the abridg- 
ments of complete specifications just received. These abridg- 
ments will be subsequently printed in the body of the work 
in their proper places, in order to preserve the numerical and 
chronological arrangement of the book. In the indexes of 
each successive number, all the previous indexes will be in- 
corporated until the end of the year; and then the last 
indexes only should be retained to bind with the fifty-two 
weekly parts in one volume for the year. 


PRIVATE BILLS IN PARLIAMENT. 

Very little private business in the way of third readings 
has taken place in either of the Houses since our last report. 
The only Bills of interest to our readers which have been 
read a third time in the House of Lords and passed were 
the Sligo and Ballaghaderreen Junction Railway Bill, the 
Southern Junction Railway Bill, and the Bradford Canal Bill. 
Last Friday, before the House of Lords Committees, the 
preamble was proved of the Great Northern Railway Bill. 
Lhis is a Bill to transfer the undertaking of the Bradford, 
Eceleshill and Idle, and the Idle and Shipley Railway Com- 
panies to the Great Northern Railway Company ; to autho- 
rise the construction of new branch railways in the West 
Riding of York, and for a deviation at Bourn. The length 
of this proposed new line is to be 8 miles 63 chains; and the 
deviation 20 chains. The capital proposed to be raised is 
350,000/. by shares and 116,6007. by loan. In the case of 
the West Lancashire Railway Bill the Committee decided 
that certain of the petitioners had no locus standi before 
them. The opposition of the other petitions was then with- 
drawn. The object of this Bill is to incorporate a company 
for making sellwage from Southport to Preston, and con- 
necting lines with the North Union, and Lancashire and 
Yorkshire Railways; to give running powers to the existing 
means over portions of the North Union and Lancashire 
and Yorkshire Railways, and for working arrangements with 
the London and North-Western and Lancashire and York- 
shire Railway Conipanies. The length of the new line _ 
posed is 17 miles 30 chains, and the capital proposed is 
175,0001. by shares and 58,300/. by loan. 
The preamble was not proved in the case of the Edinburgh 
and District Water Bill. This has been the hardest fight of 
the session, and was a Bill to empower the Edinburgh and 
District Water Trustees to construct new waterworks, and 
take water from St. Mary’s Loch and the loch of the Lowes, 
and to extend their limits of supply. The capital proposed 
to be raised was 500,000/. by loan. The preamble was 
proved of the Killorglin and Farranfore Railway, and Bill 
reported specially with amendments, This is a Bill for 
mr 5 a railway from a junction with the Great Southern 
and Western Railway of Ireland at Earranfore Station to 
the Quay on the east side of the River Laune at the bridge 
of Killorglin, to enter into traffic arrangements with the 
Great Southern and Western Railway Company for the use 
of stations, &c. The length of this line is to be 11 miles 
60 chains, and the capital proposed is to be 40,000/. by shares, 
and 20,0002. by loan. 

On Monday, before the House of Lords Committees, the 
pana of the Mersey Railway Bill was proved, and the 

ill reported with amendments. The object of this Bill is to 
authorise the company to divert a portion of their autho- 
rised line, and to connect it with the existing railways at 
Liverpool and Birkenhead, and to extend the time for the 
compulsory purchase of lands, and the completion of other 
portions of the authorised line, and to authorise working 
agreements with neighbouring railway companies. The 
length of the line is to be 2 miles 81 chains. e preamble 
was also passed of the Bradford and Thornton Railways Bill. 
This is a Bill to incorporate a Company for making railways 
from Bradford to Thornton and Little Serban, and to autho- 
rise the company to use portions of the Lancashire and 
Yorkshire and Great Northern Railways. The length of 
this line is to be 7 miles 7 chains, and the proposed capital 
to be raised is by shares 275,0002., and by loan, 91.6002. 

On Tuesday last, before the House of Lords Committees, 
the preambles were proved of the Harrow, Edgeware, and 
London Railway, and the Lancashire and Yorkshire Railway 
(New Works) Bills. The first of these Bills is to enable the 
company to make a railway from their authorised railway at 
Edgware to the Midland Railway, in the parish of Hendon, 
and to enter into traffic arrangements with the Great 
Northern and the Midland Railway Companies. The length 
of this line is to be 1 mile 40 chains, and the capital to be 
raised is to be by shares, 21,0001., and by loan, 70001. The 
opposition to the second Bill was withdrawn when originally 
before a Committee on opposed Bills when the objects of the 
Bill were reported. 

On Wednesday, before the House of Lords Committees, 
the preamble was proved of the East London Railway Bill. 
The object of this Bill is to authorise the abandonment of 
certain portions of the line, and to deviate from the levels 
of other portions, to authorise the existing company to pur- 
chase, and take for the purposes of the deviated portions, an 
easement, or the right of constructing a railway by tunnel 
in lieu of purchasing absolutely the land. In the case of the 
Kent Coast Railway, which is a Bill to authorise the discharge 
of a receiver in the Court of Chancery of the undertaking of 
the company, to alter, and define the rights and priorities of 
stockholders, and to make aprons with respect to the sale 
of the undertaking to, or the amalgamation of the existing 
company with the London, Chatham, and Dover Railway 
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France: Lacroix, 54, Rue des Saints Péres, Paris. 


Unirep States: Van Nostrand, 23, Murray-st., New York. 


Willemer and Rogers, 47, Nassau-street, New York. 
Russta: at all Post-Offices in the Empire. 
Lzrezta: Alphons Diirr. 
Beruin: Messrs. A. Asher and Co., 11, Unter den Linden. 


‘‘ That it is desirable that a preliminary inspec- 
tion of boilers should take place, so as to secure : 


intended to be worked. 
‘© (4) That it has all necessary fittings to pre- 
vent the steam ever attaining a greater pres- 
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sure than that prescribed, and to secure a 
proper supply of water to the boiler. 

‘‘ (c) That the boiler is so fixed as to afford ready 
means for external examination. 
‘‘'That an inscription should be put up on a con- 
spicuous part of every boiler to the effect that, when 
new or last examined, it was testified to be fit to 
work up to a certain pressure, to be therein stated.” 
Besides this the resolution refers to the provision 
of sufficient penalties for those owners who are 
guilty of negligence, or for those who work a boiler 
without a certificate. 








THE “ ENGINEERING” 
this week on the thirteenth page of our advertisemen 
sheet. 


DIRECTORY is published 


In declining to recommend to the Government 
any scheme for the compulsory inspection of 
boilers, the Committee has doubtless been in- 
fluenced by the evidence and opinions of the large 
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In answer to numerous inquiries, MR. CHaRLEs GIL- 
BERT begs to state that subscribers in the-United States 
can be supplied with ‘‘ ENGINEERING” from this 
office, post free, for the sum of ll. 148. 8d. ($8.32, 


* gold) per annum, payable in advance. 








NOTICE OF MEETING. 


THE AERONAUTICAL Society OF GREAT BRITAIN,—General 


meeting at the Society of Arts, July 17th. 
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BOILER EXPLOSIONS. 

THE labours of the second Committee upon 
Boiler Explosions have come to an end, and its report 
has been submitted. It will be remembered that a 
Select Committee was appointed last year, and that 
in June and July it held many sittings, received 
much evidence, and finally recommended that 
another Committee should be appointed at the 
ensuing sessidn to conclude the work of investi- 
gating the subject. On the 25th of April last this 
second body finished its work, and on the 20th of 
June, sent in the report. One of the conclusions 
arrived at is, that a general system of boiler in- 
spection cannot be insured without making that 
inspection compulsory, and the Committee is not 
prepared to recommend for adoption any system of 
this nature. 

This conclusion is arrived at partly because it is 
believed a large number of explosions occur annu- 
ally from causes that are and would continue to be 
independent of anything that could be prevented by 
periodical inspection, and partly because it is con- 
sidered doubtful whether compulsory inspection 
would not lessen the responsibilities of owners, and 
tend to make them careless as to the class of men 
they employ. 
._ the most important recommendation contained 
in the report is, * that it be distinctly laid down by 
Statute that the steam user is responsible for the 
efficiency of his boilers and machinery, and for em- 
ploying competent men to work them, and that in 
the event of an explosion the onus of proof of 
efficiency should rest on the steam user.” Itis also 
recommended that as an average coroner's jury 
cannot satisfactorily investigate the causes of an 
explosion without the aid of competent professional 
aa that whenever an explosion occurs, the user 
8 — report the same to the district coroner, who 
re communicate with the Board of Trade, which 
in ‘nstruct one of their competent surveyors. to 

end the coroner and assist him in his investigation. 


. Among the resolutions proposed were those hay- 
ing reference to the ins 
follows : 


pection of new boilers, as 


number of witnesses examined, and the majority 
of whom, whilst advocating strongly general in- 
spection, deprecated Government interference, and 
proposed plans, most of them more or less prac- 
tical, but none of which would meet all the re- 
quirements of the case. 
The experience of the leading Boiler Inspection 
Associations militates against the conclusion of the 
Committee, that a large number of explosions occur 
from causes unpreventible by a: The 
statistics of boiler explosions show that those users 


over this difficulty of compulsory inspection by 
throwing the entire responsibility upon the steam 
user, and recommending that he should be made 
responsible not only for himself, but for his 
servants, the onus of proof of efficiency both of 
boiler and workman resting upon him. This we 
consider in itself a wise conclusion: we have re- 
peatedly in these pages called attention to the 
gross carelessness and the astounding ignorance 
that conduce so often to boiler explosions, and 
we have always advocated that steam users should 
be made responsible for any possible damage 
they may cause. At present it is too often the 
case that the unfortunate servant in charge of the 
boiler which explodes is saddled with all the re- 
sponsibility, and takes the punishment. In some 
cases this is just, but in how many cases is it un- 
just? If the man is ignorant of his business, it is 
the fault of the master that he employs him. If 
the boiler is unreliable and unsafe, it is not the 
crime of the workman, who has to gain his liveli- 
hood by attending it, but that of the employer who 
allows it to be worked. How many men there are 
in the position of Lambert, who gave evidence 
before the Committee, and who said with reference 
to the boiler he looked after, ‘‘ I can tell you that 
when the engine is working at 20 lb. I am much 
more happy than when she is working at 40 lb.,” 
and who works under the settled conviction that 
‘ he should be up in the air where the boiler is, if 
the boiler should burst”? These opinions may, of 
course, be prejudiced, and his boiler may be per- 
fectly safe, but they are the exact opinions of a 
large body of working men, who are compelled to 
undertake risks every hour of the day, and who have 
no means of helping themselves. 

Doubtless a rigid observance of the Committee’s 
resolution, that responsibility should be placed 
upon the users, would do a great deal to ameliorate 
the present state of affairs; for, having the fear of 
consequences before them, masters would naturally 
practise caution, and take such steps as they deemed 
best suited for their protection. But in doing 
this they would be likely to run into other dangers, 
We are not speaking now of the large users of 
steam’ power—the boiler aristocracy, soto speak— 
but of the crowd of small owners, amongst whom 
the greatest danger of explosion occurs. Such a 
legislation as that proposed would be the signal 
for a large number of inspecting and insuring asso- 








‘‘ (a) That the boiler is capable of bearing a 
working pressure equal to that at which it is 


would probably be of a class totally different to 
the excellent ones now at work. 

These might find lucrative business, but they 
would prove of little service to the steam user, who, 
lacking either judgment or prudénce, places his 
reliance in inspectors whose ability and probity 
are not proved. So, then, he would continue in 
false security, until an explosion, and its cgnsequent 
penalties, might end in ruin. 

The Committee are of opinion that general inspec- 
tion would be impossible without compulsion, but 
they appear to overlook the fact that unreliable in- 
spectors will conduct many into the paths of penalty 
prepared by legislation, whilst those who take no 
precaution will, it is true, be punished, but not till 
after the mischief, that ought to have been avoided, 
has occurred. Prevention is in all cases better than 
cure. Prevention can practically be achieved by 
proper inspection, but proper inspection cannot be 
universally secured unless under compulsion ; there- 
fore, compulsory inspection ought to precede the 
penalties which should be inflicted under all circum- 
stances where carelessness can be traced to the 
user. 

With regard to the efficiency of boiler tenters 
employers would, if a vigorous and just legislation 
existed, use every precaution to obtain good men, 
who might be compelled to show certificates of 
capacity before obtaining.employment. In fact, 
Lambert, the engine driver, in his own way, 
summed up the requirements very justly in our 
opinion, ‘That inspection should be compulsory, 
and done by the Government, and that inspectors 
should be appointed who should see that there were 
competent men employed to take charge of engines 
and boilers, and the same to receive a certificate 
that he is a competent man.” 

That Government inspection would be considered 
as oppressive by the pony | of boiler users we can 
readily believe, but as we have before expressed 
our opinion, we consider that it would be the only 
really efficient form of inspection, if carried on 
under sufficiently elastic conditions. With the as- 
sistance and experience of the several able men now 
conducting the leading associations for the same pur- 
pose in this country, the work could be systematised, 
and so arranged as to interfere but little with the 
convenience and prejudices of steam users, in fact, 
to a less actual degree than would the operation of 
a number of independent bodies; of course the 
sentimental grievance against Government inter- 
ference would probably be of long duration. 

There can be no doubt of the value of preliminary 
examinations of boilers.before they are put in use, 

the extended business of manufacturing boilers, 

the keen competition that exists in the trade, the 
desire on the part of purchasers to obtain cheap 

boilers, the willingness on the part of makers to 

accommodate their customers—all of these causes 
demand a thorough investigation of boilers be- 

fore they leave the shop. Whether this will form a 

part of the new legislation on the subject remains to 

be seen ; if it does not, there will be a serious defect 

in the Act; if it does, there can be no valid reason 

why the official inspection should not be extended 

further, and apply to the 100,000 boilers now under 

steam in this country, and the explosion of many 

of which, is only a question of time. 











INDIAN ENGINEERING COLLEGE 
EXAMINATION. 


THE examination which has recently taken place 
for the admission of students into the new Indian 
Civil Engineering College, deserves more than a 
passing notice, as it marks an epoch in engineering 
education in this country. ‘The supervision of pro- 
fessional training in England has not hitherto been 
superintended and cared for by the Government to 
anything like the extent that prevails in other 
countries, but the establishment of a state college 
by the Indian Government shows that in their 
opinion the engineering education now afforded by 
independent institutions in this country is not con- 
ducted in a manner best adapted to insure satis- 
factory results. The success or otherwise of the 
Indian college must have its due effect upon the 
ublic works in India, and whilst we are quite in 
avour of the attempt now being made to improve 
the professional attainments of candidates for Indian 
engineering appointments, it cannot be denied that 
the experiment now being made with that object is 
beset with many difficulties, amongst which the 
opposition caused by professional jealousies and 





ciations to come into existence, many of which 





vested interests may be found not to be the least. 
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The general question of the establishment of a 
college by the Indian Government has already been 
so fully discussed by us, that it is not necessary now 
to refer further to that portion of the subject. At 
present we have to deal with the preliminary com- 
petitive examination for admission to the college. 

This examination was conducted under the direc- 
tion of the Civil Service Commissioners, at the 
London University, in Burlington-gardens. It 
extended from Tuesday the 13th June to Thursday 
the 22nd June, both days inclusive, the hours being 
from 10 to 1, and from 3 to6 each day. The sub- 
jects comprised English composition, history, and 
Seentite: mathematics, Latin, Greek, French, and 
German, natural and experimental sciences, me- 
chanical and free hand drawing. Some of these 
subjects were of course optional, but the most im- 
portant were obligatory. In addition to the written 
examination, there was also an oral examination in 
the following subjects for those candidates who 
took them up, viz.: ‘* Heat and Light,” “ Electri- 
city and Magnetism,” ‘‘ Chemistry,” and “ Geology 
and Physical Geography.” 

From the foregoing brief statement of the subjects 
included in the examination, it will be seen that not 
only was it calculated to test the fitness of the 
candidates for their future professional training, 
but in order to pass in many of the subjects a very 
liberal prior education must have been gone through. 
Nor do the questions in many of the papers appear 
to have been confined to such as have a bearing 
directly or indirectly upon engineering matters. 
By the large introduction of non-professional sub- 
jects into these examinations, any attempt to 
‘*cram” for them, excepting perhaps in mathematics 
—for the obligatory portion of which only the same 
number of marks is allotted as is given to Latin 
and Greek—is most effectually prevented: but at 
the same time it cuts another way, for by the intro- 
duction of such a variety of subjects, two only 
being compulsory, viz., ‘‘ English composition to 
the extent of a candidate’s being able to write 
grammatically and with correct spelling,” and ‘ the 
following branches of mathematics, viz., arithmetic, 
algebra, geometry, mensuration, and plane trigo- 
nometry,” it is clear that young men may obtain 
admission to the college who are totally unfitted 
by their predilections and tastes for an engineering 
sareer, Considering that up to the present year 
candidates for direct appointments as engineers in 
the Public Works Department in India have come 
up to the examinations often considerably below 
21 years of age, whilst some have been not unfre- 
quently as young as 18 (the limits of age for ad- 
mission to the college being between 17 and 2] 
years), it would surely be more appropriate if 
the preliminary test examination for admission to 
the college included more subjects of a technical 
nature, for it is hardly to be supposed that young 
men of from ]8 to 20 years of age who aspire to an 
engineering career have not, at that age, com- 
menced their professional training. By introducing 
such into the examination, instead of much that we 
find in the papers, more good would probably have 
resulted than by its omission, Of what object can 
it have been asked, ‘‘In what plays do the follow- 
ing characters occur: Miranda, Demetrius, Nerissa, 
Autolycus, Parolles, Arthur, Jacques, &c.” ? or with 
what point was the question put as to who were the 
authors of Gorboduc, Polyolbion, Hydriotaphia, An 
Apology for Smectymnus, ‘The Parish Register, 
Areopagitica, Hermes, Mother Hubberd’s Tale, and 
other works ? 

But if we are unable altogether to approve of 
the paper on English history and literature, the 
one on physical geography and geology is of a 
sound practical nature. Arithmetic, including men- 
suretion and algebra, are briefly disposed of in 
fifteen questions, which, we submit, are far too few 
fully to test the knowledge of the candidates in 
those subjects. Geometry and trigonometry con- 
stitute another short paper, whilst pure and mixed 
mathematics have each a paper of twelve questions 
allotted to them Chemistry, light and heat, and 
electricity and magnetism have each a short paper 
allotted to them, which were each allowed to occupy 
the candidates for three hours, Geometrical draw- 
ing is, of course, an important qualification for an 
engineer, and it appears to have been so treated by 
the examiners, for one whole day was given to the 
subject, and the questions requiring drawings for 
their solution were twenty in number. Free-hand 
drawing, also a most important qualification, oc- 
cupied another whole day, the morning having been 


noon was given up to making as complete a draw- | 
ing as possible from subjects put before the candi- | 
dates for that purpose. The examination com- 
menced, of course, with the obligatory subjects in 





the following order: Arithmetic, mensuration, and | 
algebra, geometry and trigonometry, dictation and | 


English composition, English history and litera- 
ture. Then followed pure and mixed mathematics, 
languages, and the optional subjects, and finally | 
geometrical and free-hand drawing, the 
occupying nine complete days. 

‘This was in the strictest sense a competitive, but 
not a test, examination, for in accordance with the 
terms of the college prospectus the fifty who were 
highest on the list were to become entitled to ad- 
mission irrespective of any standard of excellence 
excepting in the obligatory subjects, and fifty candi- 
dates have accordingly been selected for the college. 
Altogether 220 candidates presented themselves 
for the examination, of whom, however, 108 failed 
to pass a qualifying examination in one or both of 
the two prescribed subjects, and were not, there- 
fore, allowed to proceed with their examination. 
The numbers who thus presented themselves for 
admission to the Indian Engineering College must 
prove very gratifying to its promoters, as it gives 
most conclusively a flat contradiction to those 
who delighted to predict its failure for want of 





support, as well as to those who argued that 
such an institution was not required, for it 
has been seen that no | than 220 desired to 
enter it with the view of obtaining a professional 
education, and an equal number of parents have 


ear the neces- 
there, and so 
se who con- 


presented themselves willing to } 
sary expenses of their sons’ trainii 
giving a most satisfactory reply to th 
sider the terms fixed by Government too high for 
gencral support. ‘Thus far, it may be safely con- 
cluded that the results of the preliminary competi- 
tive examination have fully justified the course 
adopted by the Indian Government in establishing 
for themselves an engineering college, and we 
sincerely hope that subsequent results may prove 
equally satisfactory. 


PRACTICAL ELECTRICITY. 

M. Ernest Sarnt-Epme, Examiner in Physics at 
the Conservatoire des Arts et Métiers, and Pro- 
fessor of Physical Sciences, has just published an 
interesting volume on the application of electricity 
to the mechanical arts, in the navy, and in the 
theatres. Naturally he studies the sources of elec- 
tricity, the apparatus employed, and all the various 
practical applications. 

Amongst the sources of electricity, those most 
employed are galvanic elements; there exist of 
these a great varicty, and it is difficult to say in 
which the inventor’s ability has been most exercised. 
They are divided into two classes: those of great 
intensity and short duration ; those of small inten- 
sity and of long duration. Among the first we may 
mention the bichromate of potassium element. In one 
series of vessels containing a solution of the bichro- 
mate, and one hundredth part of anhydrous sulphuric 
acid, there is placed the necessary pair of plates, 
each formed of a plate of zinc, and two plates of 
charcoal ; these are lifted out of the acid when the 
current is not required. This element, which produces 
a current of great intensity, is especially used in the 
service of exploding mines, or in surgical operations, 
In constant current batteries, the efforts of inves- 
tigators direct themselves towards the suppression 
of porous vessels, the resistance of which, consider- 
able when they are put in action, is much increased 
by the action of saline and metallic crystals. 

In the element of M. Callaud, sulphate of copper 
and acidulated water are placed in the same vessel, 
and superimpose themselves in the order of their 
density. This battery cannot be moved about, but 
once installed in a fixed position, it gives a current 
of a very constant intensity. M. Minotti places in 
the same jar a disc of copper, then a layer of sul- 
phate of copper in powder, then a bed of pure sand, 
supporting the zine plate. When water is placed in 
the jar, the action of the element begins, and its 
intensity remains constant so long as the loss of 
water through evaporation is replaced. 

The sulphate of mercury battery of M. Marié- 
Davy, hes in the telegraph service during several 
years, has been abandoned, and a return has been 
made to the sulphate of copper battery, in non- 
porous jars. M. Grenet has for some time applied 
successfully to bell-ringing apparatus a sulphate of 





devoted to minor subjects, whilst the whole after- 





mercury battery with a non-porous vase, 





In the Léclanché battery, the carbon is surrounded 
with a mixture of peroxide of magnesia and of 
graphite, and which contains a solution of chlorhy- 
drate of ammonia. Although the official telegraph 
administration has not adopted this apparatus, it 
has, nevertheless, come into favour in a large 
| number of applications. 

M. Warren de la Rue employs couples formed of 
|a zine plate, and of chloride of silver, contained in 


whole | flasks of hard rubber, filled with saline water, and 


al 


al 


| hermetically sealed. 
| M. Gaiffe has applied anew battery to his electro- 
| medical apparatus. ‘Two couples suflicient to 
obtain, during 24 hours, fifty times the force of one 
nitric acid element. 

Electro-magnetie machinery has received extra- 
ordinary improvements since the first arrangements 
of Clarke or of Pixii. We may mention the Gaiffe 
machine, the Henley magneto-electric key, the Sie- 
mens magnetic coil, and the electro-magnetic ma- 
chines of M. Noillet, employed in France under the 
name of the Alliance machine, which is especially 
applied in the production of the electric light. 

‘The thermo-electric piles, which have remained 
much the same since 1821, do not enter into the 
industrial domains. M. Becquerel forms each 
element from a plate of sulphuret of copper and 
a plate of German silver, composed of copper, of 
| zine, and of nickel. The pile is heated by a gas 
|jet. Thirty such elements suffice to decompose 
| water, to heat a platinum wire to redness, and to 
excite an electro-magnet. Each element is equal 
to about a quarter of a Daniel’s element. MM. 
Morre and Clamont replace the sulphuret of 
copper by sulphuret of lead, whose electro-motive 
force is greater, and gives to the battery a more 
favourable power for utilising the heat. All the 
|inventiens, however, of this class seem to represent 
but little progress in the delicate question of trans- 
forming heat into electricity. 

‘The dynamic condenser of M. Garton Planté is 
a curious and important invention. It permits, so 
to speak, of an accumulation of the powers of a 
battery of two or three elements, until a discharge 
equal to the force of fifty or sixty is obtained. In 
a jar made with lateral grooves are arranged verti- 
cally a series of parallel lead plates, very close to 
each other, and perfectly insulated. One series of 
pairs of plates are connected, and put into connexion 
with one of the poles furnishing the current. The 
same is done with the other series, ‘The jar is filled 
with acidulated water. The current of the battery 
| decomposes the water gradually, accumulating hy- 
drogen on one group of plates, and oxygen on the 
other. If the two groups of plates are put into 
communication, the oxygen and hydrogen combine 
afresh, and produce a current of great intensity. 
The action of the apparatus may thus be indefinitely 
maintained. This condenser is employed almost 
exclusively in surgery. 

Many applications have been made of electricity 
as a motive power: it is employed for driving sew- 
ing machines, in spinning factories, in railway 
brakes, &c., but it is especially in the transmission 
of indications that this power finds.its most useful 
application. It is employed to send from a distance 
thermometrical and barometrical observations, to 
indicate the presence of gas or fire-damp in mines, 
in some German towns, and also at Menton, near 
Nice, it is used to avoid premature inhumation. 

After a rapid review of overland, underground, 
and submarine telegraphs, M. Saint-Edme takes up 
the consideration of the practical application of 
electricity to the marine, ‘The protection of ships’ 
plates and armour has been made the subject of 
special study by M. Becquerel at the port of Toulon. 
He has determined the electro-motive force of the 
metals and thin alloys entering into the construc- 
tion of ships’ plates, as compared with that of zinc, 
and has learnt what extent of surface of iron or 
copper a plate of zinc of given dimensions can 
protect. 

Of electric lamps, those of Foucault and of 
Serrin, supplied by an electro-magnetic apparatus, 
are employed for night signals on board ship, and 
for illuminating lighthouses. During the last war 
the principal French ironclads and gunboats were 
furnished with electric lanterns. By the help of 
this light, entry into port by night was possible, as 
well as manceuvres in the dark amongst crowded 
shipping. ‘The same lamps can also be employed 
under water for submarine exploration. . 

Torpedoes have, of course, become a most im- 
portant element of coast and harbour defence, To 
explode them the induction coil, with the Brequet 
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exploder, is often employed, in which a current is 
generated by removing suddenly from the magnet 
its soft iron armature. The explosion is produced 
by the help of the Ebner fuses, in which the spark 
strikes a mixture of chlorate of potassium, of sul- 
phuret of antimony, and of charcoal, or by Abel 
fuses. By this apparatus explosions can be pro- 
duced at distances of two or three hundred miles. 

In the theatres for several years electricity has 
been employed for the transmission of signals, to 
give the time to musicians placed out of sight of 
the musical conductor, and by the help of the 
apparatus of M, Duboseq, to light up any given 
part of the stage. M. Saint-Edme gives some in- 
teresting details of this latter application. He 
describes the means for obtaining rainbows, light- 
ning, and illuminated fountains. He describes, 
also, the employment of magnesium and other 
lights, and the production of spectral and phos- 
phorescent phenomena. Electricity gives very 
beautiful phosphoric effects well known in physics 
by the Geissler tubes. These are utilised in the 
theatres in a variety of forms; for example, they 
are employed in the illuminations of diadems and 
other insignia, in transformation scenes, and in the 
imitation of fireworks. 

‘Thus each day the practical application of elec- 
tricity is extending, and for further information we 
refer our readers to the book of M. Saint-Edme, 
from which we have compiled the foregoing facts 
in preference to making a formal review of the 
work. 


SHOEBURYNESS EXPERIMENTS. 


AN interesting series of experiments was carried 
out at Shoeburyness on Wednesday last, upon 
which occasion the capabilities of a new target, 
designed by the War Office authorities, and the 
Prussian field gun recently presented to this 
country, were tested. ‘The target is of unusually 
large size, measuring 48 ft. long by 9 ft. high. 
Although built up in one, it really represents two 
systems of targets. In one the armour plating is 
8 in. thick, with a backing of teak 18 in. thick and 
ain. iron skin with iron ribs in the rear. In the 
other the front plate is 8 in. thick, and is backed by 
5} in. of teak, behind which is a 5 in. armour plate 
backed with 6 in. of teak and a 1} in. iron skin. 
The guns brought to bear upon this compound 
target were the 9-in. Woolwich muzzle-loading 
rifled 250-pounder, and the 11-in. Woolwich muzzle- 
loader rifled 500-pounder gun. The 9-in. gun was 
directed against the 8 in. armoured portion, and the 
11-in. gun was laid against the target carrying the 
13 in. of divided armour, the ranges being in both 
eases 200 yards. Both guns penetrated the 
targets, the ll-in. weapon doing exceptionally 
good work in sending its projectiles through the 
two armour plates and backing of the second target. 
Both plates were cleanly penetrated, the puncture 
disclosing the fact that the metal was of splendid 
quality. The second part of the programme for 
the day consisted of comparative trials with the 
nominal 4-pounder breechloading Prussian rifled 
field gun, fired with 91b. cylindrical projectiles, 
against the English muzzle-loading 9-pounder and 
16-pounder field guns. The general results of this 
practice were that the English 16-pounder fired 25 
rounds in 13 minutes 30 seconds, making 14 hits 
upon the target ; the English 9-pounder fired the 
same number of rounds in § minutes 37 seconds, 
scoring 13 hits, whilst the Prussian field gun fired 
a like number of rounds in 10 minutes 15 seconds, 
making 13 hits. Competitive practice was then 
carried out with the three guns against targets 
representing troops with good results. We defer 
our detailed report of the proceedings in order that 
we may accompany it with engravings of the new 
target. 














PLASTER OF PARIS MANUFACTURE. 


Tue quarrying of gypsum and the manufacture 
of plaster are important industries in Paris, and we 
have recently taken the opportunity of visiting one 
of the establishments of this kind, the best arranged, 
that of M. Morel, at Montreuil. The plaster of 
paris, or gypsum, consists, as is well known, of 
hydrated sulphate of lime. The water being re- 
moved by roasting, the stone is ground into powder, 
When this is afterwards mixed with water, it com- 
bines itself again, and forms a solid mass, which is 
employed in an infinite variety of ways. ‘The abun- 
dance of gypsum at Montmartre, Pantin, Menil- 
montant, Belleville, Charonne, Montreuil, &c., all 


close to Paris, even within the city limits, the good 
quality of, and the large demand for the plaster, and 
the ease with which it is employed, have caused the 
development of this great industry in the capital. 
The plaster of paris has a European, and even a 
still more extended reputation. It is employed 
everywhere, and is put to the most varied uses. It is 
moulded into hollow bricks, and tubular blocks, in 
building up partitions and walls, for paving slabs, 
and for smoke conduits tochimneys. One sees even 
in the neighbourhood of the quarries, houses, of 
three and four storeys, which are built in moulded 
stones of plaster, or made in plaster in such a 
manner that they form a mciatith, 

The bed of gypsum worked at Pantin is hori- 
zontal : it has a thickness of 37 ft. 2 in. There is also 
asmall bed adjacent, and of little thickness, but 
this is not quarried asarule. The gypsum of this 
bed is almost entirely crystallised, and there are 
found there, in abundance, those beautiful speci- 
mens called fers de lance, on account of their form. 
These fragments split with ease into thin trans- 
parent leaves, and when the apparent limit of 
divisibility has been formed with the blade of a 
knife, if one takes one of the leaves, which has less 
than 4 in. of thickness, and heats it, it exfoliates 
into more than twenty films, as the water it con- 
tains is heated and disengages itself in steam. 

The bed of gypsum that is excavated is covered 
by some 40 ft. of earth, consisting of calcareous 
deposits, and marl and clay. It is excavated, for 
the mst part, by subterranean galleries, but it is 
sometimes found more economical to work from 
the surface, in spite of the great thickness of super- 
incumbent earth, because there are numerous situa- 
tions where the excavated material employed to fill 
elsewhere can be made a source of revenue, while 
the limestone can be sold to make lime, and the 
clay to make earthenware, or bricks. 

lt is thus that the quarry of Eprisette, worked 
at first in galleries by M. Morel, is changed at the 
present +ime into open excavation. 

The gypsum is extracted by blasting, Holes are 
pierced in the rock, which, for the most part, is 
sufficiently soft for a workman to drive in less than 
an hour a hole from 4 ft. 6 in. to 6 ft. deep and .2 ft. 
in diameter. After a blast, the rock is struck with 
crowbars, which divides it into blocks from 30 to 40 
metres cube, advantage being taken of the numer- 
ous faults in the material, which the workmen learn 
to recognise at a glance, and which they call 
‘* maillances.”” A heavy blow, or the introduction 
of a pick, at the right spot, divides easily the 
largest blocks into convenient fragments, 

These fragments are loaded-upon trolleys, which 
follow the face of the gallery or cutting on tram- 
ways, and which lead up to the eight furnaces com- 
posing the factory. ‘These kilns, or furnaces, are 
of the simplest form. ‘They consist of an end 
wall 15 ft. long, and of two side walls of the same 
length. ‘The three walls are also 15 ft. high, and 
the square hearth that they surround, carries 
perpendicularly to the end wall, five gratings, 
through which passes the air necessary for combus- 
tion, On the ground, the largest blocks of gypsum 
are arranged, in such a manner as to construct 
above these gratings arches sufficiently high to 
receive the fuel for burning the material, ‘The 
spaces intervening are filled up with other 
fragments of rock, more of which is added from 
above, so that the height of the mass is raised. 
When the greatest height conveniently attainable 
by hand is reached, the charging of the kiln is con- 
tinued from trolleys brought upon inclined plans 
which are also supplied with rails, This is carried 
on until the height of the charge is equal to that of 
the walls of the kiln, All the interstices are then 
carefully packed with small fragments of the stone, 
and the front of the furnace, which is raised by a 
low wall, receives a movable cover of plate iron in- 
tended to prevent the loss of heat by radiation ; 
and to retain such morsels of stone as become de- 
tached during the operation of baking ; the joints in 
the front of the kiln are luted, 

Everything being then prepared, fagots are placed 
within the arches and lighted, and when the embers 
arein full glow and the arches half empty, they are 
charged with briquettes of artificial fuel, and the 
fire is so managed by regulating the access of air, 
that the baking of the mass is effected equally 
throughout without any extremes of excessive. or 
imperfect burning. The operation is complete in 
24 hours. 

The employment of briquettes is one of the im- 





provements introduced by M, Morel into his esta- 





| blishment. The baking was generally done with 
wood, and the substitution of coal has effected a 
saving of two-thirds of the total quantity produced. 
There is but a comparatively small loss of heat 
in this apparatus, so simple and apparently so 
primitive. In calculating the calorific power of the 
quantity of fuel consumed, and the amount of heat 
necessary to evaporate all the water contained in 
the gypsum; it is found that he utilises one-half 
of the available heat which is certainly a satisfactory 
result, considering all the various losses inseparable 
from an identical enterprise. 

After the calcination is complete, the furnace is 
allowed to cool, and the burnt gypsum is again 
loaded into wagons and carried off on the tramway 
to the grinding mills. ‘This part of the manufac- 
ture consists of two parts, ‘There are the mill 
stones in cast iron or stone, banded with rings of 
iron and turning in a circular trough with a grated 
bottom. ‘The calcined stone is fed into the mill, and 
those parts which are ground down extremely fine 
pass through its gratings. The rest is removed by 
a suitable mechanical appliance for grinding. 

One of the mills carries a most ingenious arrange- 
ment for screening the fine powder. Below the 
grate there is a strainer in the form of a truncated 
cone. Of the powder which falls upon this strainer 
through the base of the annular grate, a part passes 
through the meshes and escapes through the lower 
part of the apparatus, the rest slides on the conical 
strainer falling on a table at the bottom, and is 
constantly lifted by a chain and replaced on the 
table of the mill. After the powder is sufficiently 
ground it is conveyed below into a storehouse where 
it is placed in bags. ‘The mills are driven by a 12 
horse steam engine. 

The whole of this establishment is ably arranged 
and managed, from the quarries to the plaster depot, 
and the working out of all the practical details does 
honour to the able proprietor who created them, 
and who still works daily to improve them. 


LITERATURE, . 


Model Drawing, containing the Elementary Principles of 
Drawing from solid form, the Method of Shading, and 
Pattern jor making Drawing Objects in Cardboard. By 
Exxis A. Davipson. London : Cassell, Petter, and Galpin, 

Tuls is another little volume belonging to the series 

which Mr. E. A. Davidson has from time to time 

written, and which Messrs. Cassell, Petter, and 

Galpin have published. ‘The previous volumes we 

have noticed as they appeared, and the same 

favourable criticism awarded to the previous volumes 
may be extended also to this. It is specially in- 
tended to accompany a series of models of different 
elementary forms by the aid of which an almost in- 
finite variety of lessons may be given to the student, 
and the book, which, however, may be equally well 
studied without the models aforesaid, and which, 
by the way, seem to be unnecessarily costly, contain 
also practical directions to the student for enabling 
him to construct models for himself out of card- 
board. As with the previous books, the present is 
divided into a number of simple problems, each of 
which is progressive, and is fully and clearly de- 
monstrated and worked out. The combination of 
cubes, cylinders, cones, &c., afford a most excellent 
means of instructing the pupil, not only in geome- 
trical, but also in perspective drawing, and though 

Mr. Davidson’s book is full of useful information, it 

but indicates a small proportion of what may be 

done by the aid of the models. 

, Mr. Davidson is a thoroughly good teacher, 

moreover, he is able to place his instructions clearly 

and plainly upon paper, and the youngest and 
most inexperienced of his students cannot fail to 
realise the full amount of benefit from this book. 

We recommend it to all would-be draughtsmen ; its 

price, three shillings, places it within the reach of 

all, and taken in conjunction with the rest of the 
series, cannot fail to be a most valuable addition to 
the student’s library. We suppose it will be fol- 

lowed by others upon the projection of shadows, &c. 








Narrow Gaver Locomorive.—Thoe first light (8 ft. 
auge) locomotive used in Missouri, was built by A. C. 
Robertson, of St. Louis Iron and Machine Works. He built 
the first regular locomotive in the West, in 1855, and has 
now just completed the first narrow-gauge locomotive. This 
engine weighs about 6 tons on the road, and is expected to 
draw 100 tons on a level, and 30 to 40 tons on ordinary 
grades. It has two 7X12 in. cylinders, an 8 ft. 8 in. boiler, 
and sixty-two 2in. tubes. The tank will hold 156 gallons of 
water. The engine is also provided with the link motion, 
and is furnished with a substantial and handsome cab. 
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Turxisn Torprpors.—Two kinds of torpedoes— offensive 
and defensive—have been devised for use in the Bosphorus. 
The defensive torpedo consists of a strong wrought-iron tank 
capable of containing about 4 cwt. of powder and lying at 
the bottom of the water. From a fuze in the interior pro- 
ceeds an electric cable containing a double wire and com- 
municating with a voltaic battery on shore. The tank is 
also provided with an index which floats within 5 ft. or 6 ft. 
of the surface of the water and which, on being touched by 
the bottom of a ship, immediately conveys a signal to the 
shore whence an electric spark would be sent through the 
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powder in the tank, the explosion either sinking or disabling 
the ship above it. The offensive torpedo is intended for 
attacking under cover of a dark night enemies’ ships lyin 
at anchor, and it consists of a hollow iron pear-shaped vesse 
containing a heavy charge of powder and provided with 
several percussion fuzes. This kind of torpedo is fixed to 
the end ofa boom some 30 ft. long, which is attached to the 
head of a small steam launch specially constructed for the 
purpose. To the boom, which hinges on the head of the 
vessel is attached a chain which runs in board over a pulley 
and which can be shortened or lengthened at pleasure, rais- 





AND CO.’S EXHIBITS. 


ing or lowering the torpedo in the water. The upper por- 


tion of the torpedo case is provided with five percussion 
fuzes, one of which is certain to strike a ship’s bottom when 
propelled against it. 


Coat in Sparn.—The Spanish Credit Mobilier is interested 
in the working of the Barruelo coal mines. The profit 
derived from working declined, however, from 11,614/. in 1869 
to 90227. in 1870, in consequence of the competition on the 
Madrid market of English coal, and coal obtained from new 
mines in the interior of Spain. 








©) 
Z, |b 
= 
= 
ica) 
Z 
o 
Z 
— 








279020 117K 11q | 
—seurgue peor v fq Ut aye} saatesmey} AOU e18 pa ‘asi0y | 
Uapoom 8 431M suBlor] ey} pesleoepfaqy Aor], Jo eSo1s on} | 
98 JONPUOD Itey} JOJ SAVIN) 04} UO Uaj[uj sVy BOINGLIyeI sese | 
Lavut jo osdey oy} 10338 4q3 earesqo 0} snoLMd ST 4y -asod 
-and 043 103 yyun 4]10}4N s[vLlayvUI pjo Jo epwur u9eq eAvy 0} 
PUNog woeq s¥Yy JoTIOg oY} PpeuTMIexe Zuteq uO pu ‘1eq}eF07;0 
WMop egorq 31 ApxeywT “srtedex posmber AyyenuyUod 41 puv 
‘ poysnvYyxe 1008 se UIBO}S 8}I [jam Pox10M Jesaoeu 41 ‘IaAOMOTT 
“24838 JUeIoWe UB UI Useq 41 peg Avme meq} perve[o eavy 0} 
9q3no 41 sty} e190 4ynq ‘spUnouI oseq4} pemesse] yey MOTOS suey 
41 ‘soye8 Lao 04} Opis;no pozurnumnsov oavy sade Auvur 10; 
qorqas esnjzor Jo spunou 4[74Sisun omos puv serd ey3 usem3aq 
440} pozonaysu0d yuerpels ofjueS Liaa vw yo Cempror v pey 
oy ‘eSejuvape A100 41 OAS vYseg oT, ,,Ppest[ver Zuteq yno 
-q7ta ‘A[oyeunga0yun “a4 sv yng ‘oulsue pvol oq} Jo payoedxe 
elem SSury3 4v0IF ,, yey} s{vs “4/n 430z 943 UO voTUOTEg MOIy 
Suna ‘pposazy quvasT oy} Jo yuepuodseiioo y ~etuopaovyy 
UI es¥d 043 Useq GAvY 0} Sivedde s1q3 404 ‘LayUN0D USI010; B 
Ul J[98}t SuLavyoqsta useq svy oulsus pvol ystsuq ue yey} 
Ivey 0} [nyured st 3[—dVoumy ANION NOILOVAL AH], 
*2000°E¢ 9q 04 pazeuITyse sem svat s1q} pur 
“2000'S ‘T98T UL “2Lg9TT SBA QegT Ul onUeAeI anoqiEq oT) 
48q} ‘sSurpesooad sAvp 04} Jo InoWoYy Ul UaAIS J9UUIp B WV 
‘pouoyuem eAetIN ys0a0rg ‘310d sq} 4v ones} Surddiys ey} 
jo osverour pidevz 7 Sascy SY ‘epnjz1useur euros Jo an0q 
-IBy [epy B 0yUr Suruedo Ayywnyzuose ‘maysds ¥ Jo yavd w1I0; 
TI®Ys Yop wou oy} 4vq3 pepuszur er 41 Jouuwyo peSporp v Lq 
JaA11 04} Jo Avmrtey 043 0} ApoorIp SZut1e}Ue euNyUBETT O43 TI 
ySnoysTy ‘awed 4xou jo Sutads 043 Lq pazetdmoo aq 03 paqoad 
-X2 SI 4OBI}U0O CYT, *7000‘8T Syi0m dayno puv Arvs0due; 
eo”) = “70000 3800 ][LA ‘ojojdmoo uosstvo pue AreuTyO 
-var Suidumnd 4714 ‘A00p egy, *7000‘08 3800 sey pus ‘yIVq 
[PAIVE) UI St ZuUTABpJopun oy} jo oy1s eyy “sIMouoY o1mose 
yim ‘<epsmyy, uo yoouseis 4v pret sea yoop Suvi 





Mom B JO OU0}Ss UOVpuNo} eYy—'anodavVA, HOONAATA 


UN CHAANATH EAI 
HHH 


“XIOVA CAT ILA EL 


‘NOLLVAILTONO NVALS YOX SMOUUVH GNV THUd GANIGNOD 


——— 


“sorta orenbs 
| 90F'ZhO'S 10 “sa;BeS sUTy OOT SI Sa[TUT QOOT JO suIper v 
wo bea epor1D B JO Feq} ‘So[tur areNbs /gn‘GF St SepIEX Czy Jo 
SNIPel ¥ FULAvy epost B fo wav egy, *<fearjoedsor sarru NOZe 
pues oogT JO mper uodn uMerp oq [tM ‘onTea peoreurMOD 
B CARY [LA 48aqGM PUB TIO Gory batt svere 94} ‘4;,uenb 
“28000 ‘SYIOM O80T} TIAA “o[rur m0} sad syue0 Fy Apuo 
be sayorjzze e804} Surz10dsuvzy Jo 4800 943 ‘spvorter uody 
jearjoodees ser OCZ PUL CET JO Mped Fuavy Sopot Jo opis 
-7NO ON[VA [VIOIEUIMIOD OU GABT [TM s[¥IIED INO Jo ofqunTea 
qsour ey} ‘Ajao skemySrqy yons yyt ‘Teysnq sed syua0 o¢ 
‘JOP [ St oNnTeA szr oLoyA ‘softUr Qez ATWO 10338] 84} { [eqENG 
Jed 93000 CZ SI On[BA S}I O1OYA “JoyIUUT 0} sopfur czy AyuO 
uoryezs0dsuvl} Iveq |[LM JOULIOY OY} a38I BYDASZY ‘aIUr 
aed syua0 og yenbe yim sfeaySrq Areurpio 1240 yeoym I0 
W100 ULIpPUy JO 0} B Zurs0dsuvs Jo ‘odurexe 10} 43800 oy, 
*WO1}8}IOdsUBI} JO 3809 84} UI peyeaye WoHONpes oy} Lq pozeerd 
ATOYA waeq sey ,, ‘SyIVMEI 100g “IP_ ,,‘eo19UTUIOD pus 104 
38B4 SIG} ITV, “Yous } “sop 79g petenbe eSvuuo; s1q3 jo 
an[ea ey} { Youve 07 suo} Fe porjenbe pezsodsuvs3 eSeuu0; ayy, 
‘gUB}GUTAT Yous 0} 83090 C7 ‘sop TT wnbe sFurarwe oy], 
"eZzZ 03 [ 8B st ‘LayUNOD eyy Jo uoKMendod eq} 03 oNBI UI 
‘edvoriur Ieyy, “sop 000‘00000F'Z 38% ‘SIequInu punod ut ‘Mop 
ynd oq Avur 4800 NEG], “s}9P 000‘000°0Q0'OT Tey? eXou jo 
onyea & Suravy ‘su0} O00'N00'SZT pertenbe wey} Jado pazsod 
-sUv13 eSvuu0; ss01d OY], ‘STOP ONO‘DOO'OCF e1e% IveL ysed 
aq} Suimp spvor seq; jo sBururwe [v70} oY], “saxTUT 009G 
Sq avak snotaoid Luv ut wey} Jequmu Jezver3 8 ‘reed ysed 043 
ut peuedo ese CFT Yor Jo ‘peorer Jo Septet CFT ‘ge ‘TST 
‘£IVNU LP JO 48 ON WO S9}BIg PozTU OY} UI WOT}EIedO UI elem 
ery} ‘poysyqnd ysnf ‘Z-T1gT 10j 2onunyy pvoupwy uBoulsUTy 
S100g “IJ{ 0} Surpsooy—siVATIVY SFLVIg CaLINH 


10k ysvd om} 10J sorvys oy} uodn yuosord 48 ‘1eAeMoy ‘pred 
q UBS PUSPLAIP ON *7628'TSS_ JO FyOsd you w MONS O7gT IOF 
fuvedmop uoyesuvy wmvejg onUEyesuely, [wIeUeX) Youory 
04} JO8}UN0008 OY T—"NOILVDIAVN NVALg AVAOO HONTTT 





QNV UMIMOA £ ‘SUSSAW AG SLIGIHXT ‘MOHS NOLUWNVHYAATOM FHL 








































































































32 





ENGINEERING. 





[JuLy 14, 1871. 








— 


NOTES FROM PARIS. 
Paris, July 10, 1871. 
MINEs. 

Mrntxe@ and metallurgical industries are resuming their 
wonted activity throughout the country. The best intelli- 
gence on this subject comes from the Haute Marne, from 
the Meurthe, the Moselle, and the Nord departments. The 
transports of coal and iron are limited only by the amount 
of railway stock available. The Eastern Railway Com- 
pany in particular have failed in obtsining a restitution 
from the Germans of thousands of wagons belonging to the 
line, and it is easily imagined how much this present state 
of things affects industry. 


RAILWAY. ACCIDENTS, 

Again, this weck there has been a serious railway acci- 
dent. A mail train on the Paris, Lyons, and Mediterranean 
line was thrown off the rails, on the morning of the 2nd of 
July at Pontmort near Clermont: the official statement of 
the company shows six people killed, and twenty injured. 


VENTILATION OF BUILDINGS. 

General Morin has contributed an essay to the Academy 
containing facts relating to the ventilation of the palace 
of the Corps Législatif during the year 1869-70. 
Complaints had been made of the general occurrence 
of injurious draughts of air without on effective renewal of 
the air in the building. The doors of the sessions chamber 
are of course very frequently opened and closed, and it is 
necessary, in order to avoid the air currents, to adopt a 
general system of warming and ventilation, which should 
certainly insure a uniformity of temperature, and a regular 
renewal of air, in the chambers, the staircases, and the 
corridors. Collectively the amount to be heated and venti- 
lated is more than 20,000 cube metres. It is proposed to 
obtain in all the parts of the building an equality of tempe- 
rature, and a regular change of the air every forty minutes. 
The sessions chamber will contain about 1000 persons, and 
the quantity of air to be furnished per hour was fixed at 
80,000 cube metres for the principal salle, and 15,000 cube 
metres for the other chambers, &c. The temperatnre 
decided upon is 68 deg. Fahr. as a mean to be main- 
tained in the principal chamber during the cold season. 
The committee appointed to report upon the question, 
having decided upon the data, gave the preference to the 
use of perforated bricks for admitting the heated air, and re- 
solved to get rid of the vitiated air in the great chamber 
through openings in the steps and through the lower panels 
of the doors, and for all the other parts of the building 
through openings in the floor. The fresh air is admitted 
into the great chamber above the circular cornice, as well as 
through the ceiling in the great chamber, and through the 
glazed ceiling in two other large salles. 

The works having been executed in conformity with 
this programme, a series of observations were proceeded 
with to ascertain if the means adopted were satisfactory. 
Forty thermometers were placed in the building, and re- 
cords were made, from which the following facts were 
established : 

1. That during the season for warming the building the 
temperature of the large and smaller chambers was sensibly 
uniform and constant, being at the commencement of a 
séance about 64.40 deg. Fahr., and at the close from 66.20 
to 68 deg. 

2. That during the time of low temperature, and in 
winter and spring, the temperature of the air admitted 
having been regulated from 66.20 to 68 deg., that of the 
salle only averaged 64.40 deg., rising from 69.80 to 
71.60 deg. during the most crowded sittings. 

3. That in the summer the chamber was maintained from 
64.40 deg. ; at the commencement to 76 deg. atthe close of 
a séance. 

4. That during the hottest days when the outside 
temperature reached 82.40 deg., the interior of the palace 
was from 5.40 to 9 deg. cooler. 

It has been observed that during the summer the under- 
ground conduits through which the air is brought cooled it 
down to such an extent that it was too cold to be passed 
into the chambers, and that a slight warming was necessary 
to avoid inconvenience. With the same object a little of 
the cool air is sometimes mingled with the air taken from 
the upper parts of the building, 

The uptake shaft had to be heated to a greater extent in 
summer than in winter, in order to insure a ventilation 
sufficiently active to produce a suflicient lowering of 
temperature. 

The problem of the objectionable air currents has been 
one more difficult of solution, and the report of Genera! 
Morin alludes to the physical susceptibilities of many of 
the deputies who found easy grounds for cumpiaini. But 
frequent observations with the anemometer, and with wax 
candles, showed that equilibrium was well sustained, and 
that the renewal of air had attained moreover a higher 
value than had been wished. When indeed it remained 
considerably below the average amount the ventilation was 
sufficient to prevent the closeness attendant on a crowded 
audience. 

The means of ventilation established were at first too 


powerful; it was necessary to check them, and the 2$/slopes of 1 in 42. 


renewals of air per hour were too much for the con- 
venience of the members, and the amount was reduced 
from 14 to 15 thousand cube metres per hour. It is suffi- 
cient to regulate the ventilation by manipulating the re- 
gister arranged for this purpose. By these means a per- 
fect regularity is obtained, During the spring and summer 


the cube metre of air entering the building has been raised 
from 18 to 20 thousand metres per hour; this was done in 
order to suit the susceptibilities of the various persons at- 
tending the salle. 

Electrical indicator apparatus are placed in a small 
chamber on the ground floor, in which are also placed the 
means of regulating the registers, so that one attendant 
can regulate the temperature according to necessity in any 
part of the palace. 

LocoMoTIVE IMPROVEMENTS. 

During the last few years the engineers of French rail- 
ways have been studying various types of powerful locomo- 
tives, suitable for the economical transport of heavy mineral 
trains, or of trains intended specially for the working of 
secondary lines. 

M. J.T. Meyer, of Mulhouse, the inventor of the ex- 
pansion gear that bears his name, is just now calling the 
attention of engineers to the system of locomotives, which 
he studied some years since in connexion with his son, M. 
A. Meyer. The following is the problem the inventors 
addressed themselves to solve: To construct a type of 
locomotive of a maximum power, carrying its own weter 
and coal, having the least possible weight in relation to its 
heating surface, carried upon so many axles that the weight 
upon each pair of wheels may be reduced to a minimum, in 
order to reduce the rail section of the permanent way; to 
utilise the whole weight for adhesion, without, however, 
having more than six wheels coupled in such a manner as 
to give every facility for accommodating themselves to 
rapid curves upon the road. The solution of this problem 
is obtained by dividing the machine into two groups, in- 
dependent of each other, and of the single boiler which 
supplies them with steam. ‘The boiler can thus be made, 
without giving any instability, of dimensions suitable for a 
good utilisation of fuel, even of an inferior quality, and of 
an abundant production of steam. Such a locomotive is 
able to draw heavy loads at a fair speed without distress to 
to the rails, and thus it is possible to construct and work 
local lines with steep gradients, sharp curves, and very 
light rails. 

The single boiler is supported on two independent frames, 
but coupled one to the other by a bar. Each frame is 
mounted upon at least two pairs of wheels, sometimes three 
pairs are employed and exceptionally four; each frame 
carries its own motor. ‘The boiler rests on the forward 
frame by a vertical pin placed almost in tle centre of 
the frame; and upon the after carriage by means of 
two sliding blocks. The coupling bar has for a forward 
turning point the bearings of the pivot upon the forward 
frame, and is jointed to the rear frame in its centre of 
gravity. Either one or both of the pairs of cylinders can 
be worked according to the work which the engine has to 
do. The admission of steam to the cylinders is effected by 
means of long flexible pipes. 

MM. Meyer have embodied the foregoing details: 1st 
in a high speed engine in which each frame carries two pairs 
of driving and two pairs of bearing wheels; 2nd, in an 
engine made with two independent frames, each with six 
wheels of which four are coupled ; 3rd, in a goods engine 
with six wheels coupled in each frame, and, 4th, in two 
types of engines for light lines with small traflic, the one 
with two sets of four coupled-wheels the other with 
two sets of six wheels. These engineers built a tank 
engine with two frames with four coupled-wheels which 
was submitted to various trials on the lines of the Northern 
Railway at the end of 1869, and the commencement of 
1870. The follewing are the particulars of one of their 
engines called “L’Avenir”: the boiler is in steel with the 
exception of the firebox which is of copper. The forward 
pin of the underframe is of cast steel, working in brass bear- 
ings, the frame and the rods of the motions are of steel; 
the wheel tyres are of Krupp steel. The boiler is fed by 
a feed pump and an injector. There are two regulating 
levers and a screw reversing gear, and steam can be 
admitted, or cut-off from each pair of cylinders. The 
Walschaert’s valve gear is employed. The exhaust is 
annular. Several means of braking are employed, there 
are a hand brake, a steam brake, and a Le Chatelier brake. 
The principal dimensions are as follows: 

Area of firegrate ove eve o =18.183 sq. ft. 
Number of tubes eco ose ona 200 
Length of tubes eee eee ee 15 ft. 102; in. 


Total heating surface eve oe =: 1678 eq. ft 
Diameter of cylinder ... ees eve 12} in. 
Stroke of cylinder... ove eve 21g in. 


Diameter of wheels ... 4ft. 33, in. 


Distance apart of wheels “of each 
frame eee eee 9 ft. 6y% in. 
Extreme wheel base ... 19 ft. Zin. 


The first experiments that were made took place between 
Lens and Arras on a line with gradients of 1 in 200. The 
jengine drew 46 wagons weighing 645 tons, at a speed of 
}aout 13 miles an hour. Afterwards on the line of St. 
|Gobain with maximum gradients of 1 in 55, and curves 
)with aradius of about 900 ft., this engine was in regular 
|working for some little time. There was found no 
| L fficulty in taking the engine round 260 ft. curves, and up 
Lastly this ‘engine of MM. Meyer was 
put into service at Paris on the Northern Railway, and it 
furnished on the lines of Amiens, of Lerguier, and of 
Soissons, a duty of about 6250 miles during the last three 
months of 1870. The consumption of compressed fuel per 
train mile was 58.8 Ib., an amount rather in excess of coal 
consumed by ordinary engines doing the same duty. 


one one 








In their last report MM. Meyer seek to establish by 
calculation the influence of twelve coupled-wheeled engines 
on their system in the working of railroads. On their 
showing the economy in engine expenses would be 28 per 
cent. as compared with six wheeled engines, and 24 per 
cent. as compared with eight wheeled tank engines. These 
economies would allow for a reduction of the capital now 
required for locomotives, a reduction of staff expenses, a less 
consumption of fuel, and a reduction of cost in maintenance 
and repairs. In spite of the amount of uncertainty which 
surrounds calculations of this kind, it is, nevertheless, 
established that we can employ the powerful engines 
with twelve wheels; and the first tests to which the 
“ Avenir” was submitted have encouraged the efforts of the 
inventors and merit the attention of railway companies. 

It must not, however, beforgotten that the problem MM. 
Meyer have been working out had long before been 
demonstrated by Mr. Fairlie, and that the results he has 
attained are as much more perfect, as his engine is more 
perfect than that of MM. Meyer. In fact, these gentle- 
men are some years behind Mr. Fairlie, who has fully 
demonstrated the capabilities of the system he introduced 
eight years ago. 

ELrectro-MAGNETs. 

With tranquillity, books appear; we notice one just pub- 
lished. M. le Comte Th. du Moncel has just issued the result 
of his inquiries into the best conditions of construction of 
electro-magnets. The numerous and important applications 
which these apparatus now receive, give to this book a 
great practical interest, whilst the involved problems of 
physical mathematics investigated by the learned author will 
prove attractive to theorists. It is not sufficient to obtain 
from a distance a practically useful electric action, to have 
a source of electricity and a circuit, it is necessary to have 
an auxiliary to transform by a material action, the effect 
of the momentary circulation of the current of the circuit. 
This auxiliary is the electro-magnet. Since the discovery 
of Ampire and Arago, of wrapping wire helically around a 
core of iron, the construction of electro-magnets has becn 
made the object of study by many able men. Mr. Morse 
appears to have been the first who placed the electro-magnet 
in a conspicuous position in electricity. But it was MM. 
Leutz and Jacobi, celebrated Russian Savants, who by 
numerous experiments, and by mathematical investigation, 
established the first rules of construction. They showed, 
first, the form of the electro-magnet is proportioned to the 
intensity of the current, and to the number of the conduct- 
ing wires ; second, that to place the electro-magnet in the 
best possible conditions in relation to the circuit in which 
they are interposed, it is necessary that the resistance of the 
coil should be equal to that of the part of the circuit 
foreign to the magnet. 

A little later Mr. Wheatstone, applying these deduc- 
tions to telegraphy, changed completely the conditions of 
their construction, in making them of small dimensions, 
and employing fine wire. Inthis manner he obtained ex- 
cellent results. But these two laws led to the result, that 
a very small mass of iron could become a source of in- 
destructible force. M. Miiller believing in the impossi- 
bility of such a result, undertook numerous experiments, 
which led him to discover that not only is a mass of iron 
susceptible of a certain maximum amount of magnetism, 
but also thatthe Jaw of Leutz and Jacobi is only true 
within certain limits of the magnetic condition of iron, and 
that even between these limits, the force of the electro- 
magnet is proportional to the square roots of the diameter 
of the magnetic cores. M. Dub showed by other experi- 
ments that the force is also proportional to the square roots 
of the lengths, and as the attraction which results from this 
force, decreases in proportion to the square root of the 
distance from the middle point of the magnetic core to the 
armature, it follows that the two laws of Dub and Miller 
combined, can be summed up by the following proposition : 
The attractive force of the electro-magnet on an armature 
is proportional to the diameter of the magnetic cores, and to 
the square roots of their length. 

Lastly, M. du Moncel showed that he had in the electro- 
magnet a kind of magnetic condensation ; he also replaced 
the solid iron cores with iron tubes, closed at the poles by 
iron buttons of the same thickness as the tube. The laws 
ruling electro-magnets being established in their simplest 
form, modifications of these laws, according to their prac- 
tical application, were sought. A great number of works 
have been published on the subject by MM. Nicklés, 
Cecci, of Florence, Siemens, of Berlin, Jocelle, Hughes, 
Robinson, &c. 

The work of M. du Moncel takes into consideration all 
the facts that have been collected, and corroborates them 
by mathematical investigation. Among the conclusions to 
which the learned author is conducted by calculation, we 
will mention the following. 

To realise the maximum force in the case of a circuit 
perfectly insulated, and of an electro-magnet at the point 
of saturation, the coil should have a thickness equal to the 
diameter of the core, and a resistance double that of the 
exterior circuit. ‘The length of each arm should be equal 
to six times the diameter, and the traverse, as well as the 
armature, should have a length equal to that of the arms. 
Lastly, the armature should be prismatic and articulated, 
with a thickness a little less than one-fourth the diameter, 
placed with the flat side towards the poles. When the 
circuit is not completely insulated, or in the hypothesis of 
an inferior magnetic condition to that which corresponds to 
the point of saturation, these conditions are modified. 


























| 


Jury 14, 1871 


ENGINEERING. 


33 











There will be found in the work of M. du Moncel all the 
necessary formule for determining the dimensions of an 
electro-magnet, the length of wire, &c., in such a manner as 
to correspond with an exterior circuit of given resistance. 
The book will be valuable to all telegraph engineers, as 
well as for makers of electro-magnetic apparatus; they 
will find there, amongst other new matter, the explanaticn 
of the properties of electro-magnets with non-insulated 
wires, and of tubular electro-magnets. 


PractTicaL CHEMISTRY. 

The second volume to which we desire to call the atten- 
tion of our readers is a French translation of technological 
and industrial chemistry, by F. Knapps, Professor at the 
Brunswick Polytechnic School. This important work, 
already much esteemed in Germany, has passed through its 
third edition, and has now been translated by two State 
engineers of great experience in practical chemistry, and is 
presented to French readers, enriched by all the documents 
relating to French chemical industries, similar to those in 
Germany, which were treated upon in the original work. 
We have now one volume, the first of nine, which will com- 
plete the work. This one is devoted to the study of water 
and of fuel. It is full of interesting facts ;-all the industrial 
operations relating to these two indispensable auxiliaries to 
industry are studied out im detail. Amongst others, there 
are important chapters on the following subjects: the in- 
dustrial employment of water, with the means of analysing 
it, and neutralising impurities by suitable applica- 
tions; the treatment of waste water from manufactories, 
and of sewage water, the manufacture of aérated and arti- 
ficial water, the production of ice. In the study of fuels 
there are passed in review, the combustion of heat, wood, 
and of liquid and gas fuels. We have, however, space only 
to notice this new publication, and content ourselves by 
adding that it will probably form a richer and more com- 
plete encyclopedia than has ever before been published. 








NOTES FROM THE SOUTH-WEST. 

Failure of an Attempted Launch.—A few evenings since 
an attempt was made at the shipbuilding yard of Messrs. 
Batchelor Brothers, of Cardiff, to launch a large iron screw 
steamer built by that firm for Messrs. Marychurch and Co., 
of Cardiff. The vessel stuck, however, when about half 
way down the slip, where she has remained for several 
days. 


The Port of Newport.—The total exports of coal from 
Newport in June to foreign ports were 29,129 tons., whilst 
the exports coastwise were 72,310 tons. The exports of 
evoke, foreign and coastwise, were 438 tons. The pig, bar, 
and railway iron exports of the month were 29,793 tons. In 
this latter total Genoa figured for 1000 tons; New York, for 
8851 tons; New Orleans, for 1000 tons; San Francisco, for 
4684 tons; Talcahuano, for 1492 tons ; Trieste, for 1356 tons; 
and Ulo (Peru), for 1550 tons. 


Iron for the United States—On Saturday the Alten Besse 
cleared from Newport for Portland with 230 tons of iron 
supplied by the Ebbw Vale Company, and 1008 tons of iron 
supplied by the Rhymney Iron Company. 


South Wales and West of England Coal and Metal Markets. 
—A market was held at Swansea on Saturday. Business in 
tin plates was firm. Pig iron of good quality maintained its 
price; very large quantities of hematite pig and ore are 
being received at the Welsh ports. Considerable difficulty 
1s experienced in obtaining cargoes of Somonostro ore. Forest 
of Dean ore was in good demand on Saturday; new sinkings 
are about to be made, among others by the Ebbw Vale Com- 
pany which has a large property in the district. Mr. Kelly 
is introducing Oxfordshire iron ore from the King’s Sutton 
mines ; it is said to combine purity with cheapness. 


Newport Alexandra Docks.—The requisite capital for the 
completion of this undertaking has been subscribed, and the 
last contract has been accepted by Messrs. Griffiths and 
Thomas, who have satisfactorily carried out the works to the 
present point. Within a few days it is expected that be- 
tween 600 and 700 men will be engaged upon the works re- 
maining to be executed. 


The Steam Coal Trade.—The steam coal trade of South 
Wales cannot be considered in a satisfactory condition, and 
while the disastrous strike in the Aberdare and Rhondda 
Valleys continues, no improvement can be looked for. In 


a coal trade there has been rather more doing than 
sual. 


South Wales Atlantic Steamship Company.—Mr. John 
Laughland, the manager of this company, reports that satis- 
factory progress is being made with two steamers which are 
being built for the company on the Clyde. The builders 
have promised that the first of these steamers shall be com- 
pleted by the end of the year, and in that case she will be 
ready to sail in February. The other vessel will be ready 
for sea a fortnight or three weeks afterwards. 


The Aberdare Valley.—Work has been resumed this weck 
at the Nantymelyn colliery. There are some hopes of a 
termination of the strike in the Aberdare Valley ‘The first 
tram of coal brought to the pit’s mouth at the Nantymelyn 
colliery was adorned with evergreens. 


‘ State of Trade at Merthyr Tydvil.—Orders for iron from 
a and the United States continue to be received at 
Merthyr lydvil. Little is, however, doing on Russian 
opto Considerable quantities of bars have been delivered 
or consumption. The quantity of coal on offer bein 

ot — 
equal to the demand, prices are rising. 


Welsh Shipping Movements.—The Hilde : 
‘ ping 2 n .—The gaard has cleared 
from Cardiff for New York with 660 tons of railway iron 


supplied by Messrs. Guest and Company. The L. L. Sturges 


has cleared from Newport for New Orleans with 1000 tons 
of iron supiplied by the Blaenavon Iron Company. The 
Stephenson |screw steamer has cleared from Cardiff for Port 
Said with 1524 tons of coal. The Maggie Hammond has 
has cleared from Cardiff for Galveston with 750 tons of rail- 
way iron supplied by the Aberdare Iron Company. The 
Ebenezer has cleared from Cardiff for New York, with 650 
tons of railway iron supplied by Messrs. Guest and Company. 
The Lord Palmerston has cleared from Cardiff for Galveston 
with 650 tons of railway iron supplied by the Aberdare Iron 
Company. |The Carolina has cleared from Newport for 
Galveston with 800 tons of railway iron supplied by the 
Ebbw Vale (Company. The Princess Alexandra has cleared 
from Cardiff for Ancona with 245 tons of bar iron supplied 
by the Llynvi [ron Company. The Adger has cleared from 
Cardiff for New York with 600 tons of railway iron supplied 
by the Dowlais Iron Company. 


Taff Vaile Railway.—The revenue of the Taff Vale Rail- 
way continues to be much reduced by the unfortunate strike 
among the steam coal colliers. In the week ending July 1 
the revenue collected by the company amounted to 45511., 
against 65941. in the corresponding week of 1870. The 
aggregate receipts for the first half of 1871 were 162,6872., as 
compared with 168,738/. earned in the first half of 1870. 

Wire Tramways.—Wire tramways are beginning to be 
adopted at the iron ore mines of the Forest of Dean and 
Somersetshire for the conveyance of ore to the local railways. 
These tramways seem destined to exert a rather important 
influence on local industry. 


Trade at Newport.—Hematite and other good pig has 
been firm with a tendency to higher prices. The manu- 
facturers of tin plates have after mature discussion raised 
their price to 32s. per box of No. 1 best charcoal. Iron ore of 
good quality is much required for and prices have been fully 
maintained. American iron contracts continue to be freely 
offered, but there is still a comparative absence of Russian 
engagements. The demand for iron on South American 
account continues considerable. 

The Emperor of Brazil.—It is stated that His.Majesty 
the Emperor of Brazil has expressed a wish to visit the 
Dowlais and CyfarthfafIron Works. The Emperor is expected 
to be the guest of the Marquis of Bute during his stay in 
South Wales. 

Ebbw Vale Steel, Coal, and Iron Company (Limited).— 
This company is about to erect a wire railway at Bredon 
Hills with a view to the removal of spathose ore. With the 
aid of this ore and spiegeleisen made from it, the directors 
expect to be able by this time next year to turn out 800 to 
900 tons of steel per week. ‘The company is about to issue 
5 per cent. debentures to the extent of 100,000/., repayable 
in three, five, seven, or ten years. The chairman has in- 
creased his holding in the company from 600 to 1500 shares. 
Another director has also increased his investment in the 
company from 700 to 3700 shares. 








The Forest of Dean.—A brisk demand is experienced for 
Forest of Dean pig. Messrs. Crawshay, have recently cut a 
valuable deposit of iron ore at the Causeway pit. ‘The Forest 
Vale forge is in full work. 


Llynvi and Ogmore Railway.—The district traversed by 
this line is said to be extremely rich in minerals, At present 
this mineral wealth has been scarcely touched, but several 
new collieries are expected to be shortly opened. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Tron Market.—During the latter part of 
last week the market continued steady with very little change 
from the prices prevailing this day week; but on Monday 
there was an advance to 58s. cash and 58s. 3d. one month. 
Yesterday the market was quict and rather easier. Business 
was done at 58s. 14d. and 58s. one month, 57s. 10d. and 57s. 
9d. cash. It closed buyers 58s. one month and 57s. 9d. cash, 
with sellers 1d. per ton higher. No. 1 G.M.B., 58s.; No. 3, 
57s. 3d. To-day the market has been steady, buyers at 57s. 
9d. cash and 58s. a month; sellers 1d. per ton more. .The 
shipments of Scotch pig iron for last week were again very 
good, being: Foreign, 11,085 tons; coastwise, 6042 tons; 
total, 17,127 tons. Same week last year, 9321 tons; increase 
for week, 7798 tons. Total shipments for 1871, 410,647 tons ; 
1870, 345,022 tons, showing that the shipments up to this 
date have exceeded those for the similar period last year 
by 65,625 tons. It is reported that next week’s return will 
also be good. The imports of Middlesbrough iron into Grange- 
mouth for week ending July 8, 1871, were 2170 tons; same 
week last year, 1015 tons, increase, 1155 tons, Total imports 
for 1871, 40,632 tons; 1870, 34,995 tons, total increase for 
1871, 5637 tons. The movement mentioned last week with 
regard to Carron pig iron is not so likely to be carried 
through as was thought. It is reported that the Carron Iron 
Company have commenced to erect three new furnaces. 


The Finished Iron Trade.— This branch of the trade 
continues as busy as it can possibly be, considering the 
limited number of hands which there are at some of the 
works. The strike at the Glasgow Iron Company’s Works, 
Motherwell, was brought to an amicable settlement last 
week. The man Hodge accepted work elsewhere, and the 
men remaining were then in a position to enter into negotia- 
tions with Mr. Cassels, the managing partner, on the wages 
question without raising an issue on any other. They suc- 
ceeded in getting what they had asked for, namely, 6d. 
(instead of 2d.) per ton for the labour of taking the puddled 
balls to the hammer. Work is now going on harmoniously. 
At some of the establishments it will be suspended for a few 
pa at the end of this week on account of Glasgow Fair 
holidays. 


Royal Scottish Society of Arts.—A meeting of this Society 
was held in Edinburgh on Monday evening, Mr. John Pater- 





son, Vice-president, in the chair. The evening was chiefly 





devoted to the reading of the reports of committees on various 
papers read during the session 1870-71. The first report was 
that of a committee appointed to consider Mr. Robert Louis 
Stevenson’s intermittent light. The committee reported that 
the problem of lighthouse engineering discussed in Mr. 
Stevenson’s paper is that of soieinn an intermittent light 
in which the passage from full light to darkness is instan- 
taneous, and in which no hght is lost or absorbed at each 
interruption. They considered that the pro arrange- 
ment satisfactorily solves the problem for a light with an 
azimuth of 360°, and that Mr. Stevenson’s ingenious con- 
trivance for giving an intermittent coloured and white light 
approximately the same in intensity is specially noteworthy. 
In regard to Mr. H. F. Alexander’s paper on ventilation, 
the committee reported that they had not been able to find 
in it anything novel either in principle or application. The 
committee appointed to consider Mr. John Reid’s supple- 
mentary note on his water meter, reported that the favour- 
able views expressed by them in their former report had been 
fully borne out. In regard to Mr. James Mackenzie's Steel- 
Yard Indicator, the committee stated that they had carefully 
considered the merits of the indicator, and were satisfied that 
it was admirably contrived to answer the purpose for which 
it was intended. Mr. Thomas B. Johnstone’s scheme for a 
waterproof treasure-safe for ships was reported to be, so far 
as the committee were aware, an original one. The com- 
mittee, however, considered that the arrangements proposed 
for connecting the safe with the vessel were defective, and 
not such as to secure its separation, should the vessel actually 
founder. Mr. W. Noble’s new danger signal was reported 
to be ingenious, but the council considered the present 
system of signalling in use on railways to be fully efficient 
when properly carried out, and stated that in their opinion 
Mr. Noble’s plan could be no improvement. Mr. Noble’s 
—o couplings were also reported upon, but not favour- 
ably. 

International Maritime Exhibition at Naples—Prizes to 
Scotch Exhibitors.—TVhe Italian Consul in this city has been 
officially informed that of the firms in Glasgow and the 
neighbourhood who exhibited at the International Maritime 
Exhibition, Naples, the following have gained prizes as 
undernoted: Messrs. R. Napier and Sons, first-class gold 
medal; Messrs. Henderson, Coulbourn, and Co., Renfrew, 
second-class silyer medal and bronze medal ; Messrs. M‘Cul- 
loch, Patterson, and Co., Port-Glasgow, second-class silver 
medal; The pcg Roperie Company, second-class 
silver medal; Messrs. Marquis Brothers, Bon-Accord Works, 
London-road, Glasgow, second-class silver medal ; the Shotts 
Iron Company, second-class silver medal; Messrs. Black- 
wood and Gordon, Port-Glasgow, bronze medal: Messrs. H. 
J. H. King and Co., Glasgow, first-class silver medal ; 
Messrs. Thomas Edington and Son, Glasgow, bronze medal ; 
the Monkland Iron Company, second-class silver medal. 


Large Contract for Pipes.—The large contract for cast 
iron pipes required by the Russian Government for Odessa 
has been secured by a well-known Glasgow firm of gas en- 
gincers and pipe founders, namely, Messrs. R. Laidlaw and 
Sons, 


Exports of Wood-Pulping Machinery.—A quantity of 
machinery, weighing about 30 tons, was exported from 
Granton in the s,s. Scandinavia for Gothenburg a few days 
ago. It is to be used in a large mill in that vicinity for the 
conversion of wood into pulp for paper-making. Gentlemen 
who have lately returned from Sweden state that the erection 
of these mills is going on rapidly, and several of them are 
already at work in the wooded districts. Grinding wae 
formerly the mode of reducing the wood to a glutinous state, 
but compressed steam with chemical preparations is now 
being used with success. Skilled workmen are being sent 
out from this country to erect the machinery and put tho 
mills into working order. A similar consignment of ma- 
chinery was exported to Gothenburg in the Scandinavia 
about a fortnight ago. 


Dundee Water Commission—Reduction of the Rates.—At 
their meeting last week the Dundee Water Commission fol- 
lowed the example recently set them by the Gas Commis- 
sioners. Finding their revenue in a most yah condition, 
they resolved by a melnty of twelve to five to reduce the 
domestic water rate from 1s. 6d. to 1s. 3d. per pound. Not- 
withstanding this great reduction it will doubtless be a long 
time before the Dundonians are in such a favourable position 
as the citizens of this city, where the same rate was recently 
reduced to 8d. per pound, while the supply of water is 60 
gallons per head per day. 


The Edinburgh and Districts Water Bill—This Bill, 
promoted by the Edinburgh and Districts Water Trust, and 
intended to use St. Mary’s Loch for an additional supply to 
Edinburgh, Leith, and Portobello, was rejected by the Com- 
mittee of the House of Lords on Friday last, on the ground 
that the present supply from the Pentland Hills is not suffi- 
ciently taken care of, and the area of supply not completely 
utilised. The promoters are greatly crestfallen at their 
defeat, and the opposition are highly elated at their victory. 
It is said that the promoters’ expenses are between 20,000/. 
and 30,0007. 


Tay Bridge.—Active preparations are now being made for 
the erection of this bridge. At the south end, offices as well 
as a temporary pier for the landing of material to be used in 
the construction of the bridge are being erected. Already 
about 80 yards of the pier are finished, while the rest is being 
pushed on as fast as possible. 








LaxeSvurenior Iron Ong.—The quantity of iron ore raised 
in the Lake Superior mining district last year was 856,471 
tons, as compared with 633,238 tons in 1869, and 507,813 
tons in 1868. In 1865, the corresponding total did not ex- 
ceed 196,256 tons; and in 1860, 116,908 tons. The quantity 





of pig iron made last year was 49,298 tons, against 89,003 
tons in 1869, 
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RANSOME’S WOOD-WORKING 
MACHINERY. 

Ws illustrate this week, on pages 22 and 23, three new 
wood-working machines exhibited in action by Messrs. 
Allen Ransome and Co., of Chelsea, at the Royal Agri- 
cultural Show, at Wolverhampton. The first of these ma- 
chines is the “ complete joiner” of which we give end and side 
elevations on 22. This machine is an improvement on 
Messrs. Allen Memssese and Co’s well known general joiner 
—itself an excellent machine by the way—illustrated and 
described by us on es 36 and 38 of our ninth volume. As 
in the last mentio: machine, that we now illustrate has 
the saw spindle distinct from that carrying the planing and 
moulding cutters, each spindle having its own fast and loose 
pulleys for stopping and starting. This arrangement enables 
the two parts of the machine to be worked quite independ- 
ently of each other, and, in fact, renders it practically two 
distinct machines. : ; 

The arrangement of the saw spindle and its table, &c., in 
the machine we now illustrate is similar to that adopted in 
the general joiner we formerly described. The saw table 
rises and falls, and the saw spindle can be fitted with cutters 
for grooving, rebating, &c., while the fence plate, which is 
adjustable to any angle, is hinged so that it can be turned 
down at the end of the table leaving the latter clear for cross 
cutting. In the general joiner formerly described the cut- 
ters for planing were carried by the overhanging ends of 
the pair of cutter — and from the nature of the ar- 
rangement the width of planks which could be satisfactorily 
dealt with had to be limited to 7 in. Inthe present machine, 
however, the cutter spindles have been lengthened, and while 
the tenoning cutters are of course carried by the overhang- 
ing ends as besese, the cutter blocks for planing are mounted 
upon the main part of the spindles between the bearings. 
This gives a much more rigid arrangement than that tor- 
merly described by us, and enables the width of the planing 
cutters to be increased so as to plane planks Qin. wide. 
Besides this the new machine is provided with a pair of ver- 
tical cutter spindles which carry cutters acting on the edges 
of the planks, and the machine is thus enabled to plane, 

ve, tongue, edge, thickness and bead at one operation 
s up to 9 in. wide. Single or double tenons can also be cut 
and the shoulder scribed, at one operation. The pieces of 
wood on which the tenons are to be formed are clamped 
down to a light sliding table as in the general joiner, and the 
tenons having been cut by the cutters mounted at the ends 
of the cutter spindles as shown in the end elevation, the 
table is shifted so as to enable the lower shoulder of the 
tenons to be scribed by suitable cutters mounted on one of 
the vertical spindles already mentioned, the same spindle 
being also provided when necessary with a drunken saw for 
dividing the tenon into two. It isan important feature in 
this machine that the planing portion is permanent and is 
thus always ready for work. The wood to be planed or 
moulded is fed up to the cutters by a pair of feed rollers, both 
of which are driven, the top one of the pair being at the 
same time free to rise and fall to suit irregularities in the 
thickness of the plank. 

Another addition to the present machine, which distin- 
guishes it from the general joiner formerly described, is the 
provision which is made for cutting cireular mouldings. The 
cutters employed for doing this work are carried by a third 
vertical spindle shown towards the right-hand side of the end 
elevation, this spindle being capable of being raised or 
lowered so that the cutters at its upper end can be made to 
project the desired distance through the table at the saw 
side of the machine. The cutters are protected by a revolv- 
ing guard, as in Messrs. Ransome’s other moulding machines 
formerly described by us. 

The general details of the machine we have described are 
exceedingly well worked out, and the tool is altogether a 
very useful one. The cutter spindles, we should mention, 
are all of “‘core annealed” cast steel, and the bearings are 
very long, and are lubricated from below in a very efficient 
manner. 

The next machine shown by our illustrations is an 11 in. 

rtable deal frame, of which we show side and end elevations. 
n this machine the swing frames are arranged on the equili- 
brium — being worked by cranks arranged opposite 
each other, and thus but a very small and light fly-wheel is 
required, while at the same time the machine may be driven 
ata vou Nim d. The deals are fed to the saws by three 
feed rolis, all of which are driven while the middle roll is 
force to rise or fall a a certain distance, being kept up 
to its work by springs. This arrangement enables the three 
rolls to at all times exervise their propelling power upon the 
timber notwithstanding any irregularity of the latter. The 
arrangement of gearing for driving the feed rolls will be 
readily understood from the engravings. The rate of feed we 
should mention, may be varied from 2 ft. to 6 ft. per minute, 
and with an average number of four cuts the machine will 
saw 250 12 ft. d in a day often hours. The machine has 
a substantial framing cast in one piece with the bed plate, 
while the design generally is very neat and compact. 

The third and last machine, shown by our engravings on 
page 23, is a combined planing and moulding machine capable 
of taking in boards 12 in. wile by 4 in. thick, and specially 
desi by Messrs. Allen Ransome and Co., for turning out 
heavy mouldings, skirtings, flooring boards, &. The main 
framing of the machine consists of a single casting, to which 
all the working parts, including the countershaft, are 
attached, thus securing great steadiness. The arrangement 
of the cutters will be readily understood on reference to 
the views given on page 23; but we may explain that the 
oy of the table over which the board after it 

ves the bottom cutters, rises and falls, so that whether a 
light or heavy cut be taken, the board always has a fair bearing 
throughout its length. The plate bearing upon the upper side 
of the board, and forming what may be termed the abut- 
ment for the bottom cutters, is held down by springs, but these 
8) are so stiff that they only yield in the event of an un- 

ue amount of strain being thrown upon them, and thus 


BERRYMAN’S WATER LEVEL REGULATOR. 


EXHIBITED AT THE WOLVERHAMPTON SHOW BY THE ISCA FOUNDRY CO., MONMOUTHSHIRE. 
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during ordinary work the abutment 
is rigid. The vertical spindles carry- 
ing the cutters which operate upon 
the sides of the boards are adjusted 
to the required distances apart by an 
ingenious arrangement not shown in our illustration. This 
arrangement consists of two screws, one right and one left- 
handed, placed one with the other. When the inner screw 
only is turned one of the spindles only is shifted, but by 
clamping the two screws together by a set screw provided 
for the purpose, the two spindles are moved simultaneously 
from or towards each other as the case may be. 

There are two pairs of feed rolls 8in. in diameter, both 
pairs being driven so that the necessary feeding power is 
obtained without resorting to the | oe of giving the rolls 
roughened surfaces. The rate of feed can be varied from 
10 ft. to 30 ft. per minute, and by turning a single handle 
conveniently arranged, the two top feed rolls can be adjusted 
to take in thick or thin boards, as may be required. Like the 
complete joiner and other high speed machines made by 
Messrs. Allen Ransome and Co., the combined planing and 
moulding machine of which we have just been speaking has 
self-lubricating bearings and spindles of core annealed cast 
steel, while the workmanship of this and the other machines 
we have described is everything that could be desired. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBroven, Wednesday. 
The Cleveland Iron Market.— Yesterday there was a 
capital attendance on ’Change at Middlesbrough. The prices 
uoted were as follows: No. 1, 51s. 6d.; No. 2, 50s. 6d.; No. 3, 
8s.; and No. 4, 47s. The market closed firm at these rates, 
and it is a fact that a few parcels were actually sold at 48s. 6d., 
No. 3. This, however, was to prevent the further detention 
of steamers who had been waiting in the Tees for iron to 
complete their cargoes. Out of the total number of blast 
furnaces, viz. 125, there are 119 blowing. There are fourteen 
new furnaces in course of erection, most of which are in the 
—e district of Middlesbrough. The make month as 
shown by the June returns of the Cleveland Ironmasters’ 
Association is now nearly 156,000 tons. Although the make 
is so heavy the stocks do not amount to 99,000 tons. Ship- 
ments are very brisk and makers have contracts on their 
books which will keep the blast furnaces in full operation 
during the whole of the present year. 


The Pinished Iron Trade.—Throughout the North of Eng- 
land the finished iron trade is in an animated condition. 
Rail makers are very busy, and continue to receive fresh 
orders at fair prices. The bar trade is good, and there is a 
capital demand for plates and angle iron. The extensions 
of works at Stockton and Middlesbrough are making satis- 
factory progress. 


Termination of the Strike of Blast Furnace Men at 
Middlesbrough.— We intimated last week that a number of 
the men at Mr. Thos. Vaughan’s blast furnaces at Eston had 
returned to work on the ‘terms he had offered them a few 
days previously. Since then the whole of the men have re- 
sumed their places, and the furnaces are working as usual. 
One or two s who had not revised their wages list for 
some time have agreed to pay their blast furnace men at the 
same rate as those in the employ of Mr. Vaughan, and any- 
thing like an organised strike for wages has been prevented. 

The Ti of Mech 1 Engineers.—In accordance 
with an invitation from Middlesbrough, the Institution of 
Mechanical Engineers will this month hold their annual 
meeting in that growing town. The approximate programme 
of the proceedings is as follows: On Tuesday the 25th inst., 
reading and discussion of papers in the morning, and in- 
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spection of works in Middlesbrough in the afternoon. On 
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Wednesday, reading and discussion of papers and inspection 
of works at Middlesbrough. On Thursday, inspection of 
works at Stockton, Norton, and Carlton in the morning ; in- 
spection of the Tees Brakewater and of works at Cargo Fleet 
and Eston in the afternoon, and dinner at Saltburn in the 
evening. On Friday, inspection of the ironstone mines ; and 
on Saturday, inspection of works at Darlington, Hartlepool, 
and Whitby Valley Works. 

Engineering.—The engineering trade is good. There isa 
great demand for marine engines, and the locomotive depart- 
ments are well supplied with orders. Several bridge-builders, 
however, are still short of work. 


Shipbuilding.—All the shipbuilders on the northern rivers 
continue as busy as possible. As fast as they get vessels 
launched they receive orders for new steamers. 


Co-operative Engine Works at Newcastle.—The proposal 
to form a co-operative company to purchase the engine 
works of the late R. Morrison and Co., Ouseburn, Newcastle- 
on-Tyne, has met with every encouragement. A compan 
with a nominal capital of 100,000/. in 20,000 shares at 5/. 
each has been formed, and have taken possession of the works, 
which will be conducted on an excellent co-operative plan. 


The Ironworkers of the North.—The ironworkers of the 
North of England ;have applied for an advance of wages. 
They desire 1s. per ton on the present price for puddling and 
10 per cent. on mill and other work. The Board of Arbitra- 
tion and Conciliation leave the question under consideration. 
The arbiter, Mr. Thomas Hughes, M.P., is to be supplied 
with information, showing him the exact position of the 
trade, and he will be able to say whether the men are entitled 
to an advance, and if so to what extent. Neither masters 
nor men will be inconvenienced in the meantime, as work 
will be continued pending his award. The engineers of the 
North of England should take a lesson from the ironmasters 
and settle their differences by arbitration. 








BERRYMAN’S REGULATOR. ; 

We illustrate, above, a low water level regulator, which 
was exhibited? by the Isca Foundry Company at the Agri- 
cultural Society’s Show at Wolverhampton, attached to one 
of Miller’s sectional boilers. : 

The apparatus consists of a cast-iron sphere, with two 
pipes leading from it into the boiler, the one from the top, the 
other from the bottom. The former pipe descends within 
the boiler, to the line of lowest water level, the other is carried 
to a greater depth. The sphere is suspended by knife edges, 
k, upon the an of a lever, as shown in the engraving, whi 
is pivoted on a bracket at the side of the boiler. Attached to 
the lever is a link, ¢,as shown, taking hold of lever, A, which 
actuates the water valve regulating the supply to the boiler. 
When it is put in operation, the tap, d, is turned, to permit 
the exit of air, and the pressure in the boiler fills the sphere 
with water. Thus weighted, the lever, h, is maintained in 
one position, and the water supply is shut off from the boiler. 
But if the water falls beneath the lowest level, the steam 
enters the pipe, c, and replaces the water which passes bac 
into the boiler through the pipe leading from the bottom 
of the sphere. The diminished weight ot the sphere upset 
the equilibrium of the levers, L and h, the water valve 18 
opened, and the normal level restored. In another modifica- 
tion, a whistle can be sounded by the disturbance of 
sphere, and the alarm thus given is continued until the water 
in the boiler has risen sufficiently to cover the end of the pipe 








Tue Mont Cents Tuxwet.—Alarming reports have been 
circulated of late as to slips of earth, &c., at this tunnel. 
members of the Paris Committee of the Upper State way 
Company have not, however, received any official information 
upon the subject. 
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LIGHT RAILWAYS. 


A papgr on the above subject was read before the Civil 
and Mechanical Engineers’ Society, on Friday, 30th June, 
by Mr. William Law ord, M. Inst. C.E., who stated that the 
subject of light railways had for some time past occupied the 
attention of engineers and others, and was one well worthy 
of being considered in all its aspects, whether looked upon 
from a commercial or an engineering point of view; for 
branch lines as feeders to main lines, they would doubtless 

rove valuable adjuncts to the existing system of the country, 
especially in those districts where the natural features of the 
land would otherwise require expensive works. It is a well 
known fact, that many of the old constructed branch lines 
in this country are suckers from, rather than feeders to the 
parent lines; one important feature in connexion with light 
railways must not be lost sight of, namely, that it would be 
impossible to carry on them a large and rapid passenger 
traffic, such as is now the case with the main lines of the 
country. A large and rapid traffic means heavy engines and 
heavy rails, &c., but for an omnibus and light goods traffic, 
a light railway with light permanent way materials, light 
engines, &c., might be made with great advantage, not only 
to the travelling community, but also to shareholders. 

The author did not enter into the question of gauge, but 
for the present purpose assumed the 4 ft. 84 in. or narrow 
gauge to be the practical gauge of the country, and he wished 
it to be clearly understood that by the term “light railways” 
was meant branch lines from existing main or trunk lines, to 
districts where the traffic was still undeveloped, constructed, 
however, in a thoroughly substantial and permanent manner, 
with all the parts made sufficiently strong to carry a maxi- 
mum load of 6 tons on each pair of wheels. 

With regard to the cost of light railways generally, he 
thought that from 3000/7. to 3500/7. per mile according to the 
nature of the country would be suflicient for a single line of 
railway (4 ft. 84 in. gauge) and works, exclusive of the cost 
of land, and that with light weights, low speeds, (and this 
must be insisted upon) and flexible rolling stock, the first 
cost of construction, and that most important item the cost 
of maintenance as compared with ordinary railways might 
be materially reduced. He further stated that the question of 
sharp curves and steep gradients entered largely into the 
present subject, but he thought it would not be denied, that 
a line with steep gradients and sharp curves, constructed at 
a moderate first cost, would give a lower final result in 
working expenses (taking into account the saving of interest 
on capital) than a line made at a heavy cost with easy 
gradients and large curves. 

Railway accommodation had become almost as much an 
essential to this country as air and water. It might have an- 
swered the purpose of certain localities that they should en- 
joy railways, and that others should be deprived of them, 
but the experience of the past had taught wisdom, and 
whereas in former years, landowners and others used their 
utmost exertions to drive railways from them, they were now 
raising their voices to have them brought to their very doors. 
Expensive tunnels, high embankments, deep cuttings, mag- 
nificent viaducts, palatial stations, &c., were not required, 
nor should the light railways be laid out with the view of 
leaving to posterity, monuments of engineering skill and 
extravagance, but all the latest improvements and inventions 
should be adopted, by means of which, even a district of 
hills and valleys, might be supplied with railway accommo- 
dation at a comparatively moderate cost, and there was no 
doubt that in many instances the lines would be executed 
by the landowners themselves and others locally interested, 
= would of course be opposed to all unnecessary expen- 

iture, 

The author then gave a description of a short line of light 
railway, which his firm had lately constructed for His Grace 
the Duke of Buckingham and Chandos, by means of which 
the Duke’s estates at Wootton are brought into connexion 
with the Aylesbury and Buckingham Railway, at Quainton. 
This line (4 ft. 8$in. gauge) is 6 miles in length, with a 
branch of 1} miles, it is throughout eminently a line of 
light works, and with few exceptions a surface line, the 
highest embankment being 12ft., and the deepest cutting 
10 ft. There are no road bridges, the turnpike and other 
roads being crossed on the level. 

The rails are bridge rails, weighing 30 1b. per yard, and are 
secured on to longitudinal creosoted timbers 6in. x 6 in. by 
means of fang bolts. There are transoms 4 in. x4 in. at every 
12 ft. kept in their places by a wrought-iron tie-rod 4 in. 
diameter. The ballast is 10 ft. wide, and is 6 in. to 9 in. thick 
under the bottom of the timbers; the line is only partially 
fenced, the existing hedges being utilised for that purpose. 

The main line starts from the Quainton station of the 
Aylesbury and Buckingham Railway, crosses the Aylesbury 
and Bicester turnpike road, about 1 mile to the west of 
Waddesdon, ‘passes through Westcott and Wootton and 
terminates at a point near the road leading from Wootton to 
Brill. The sharpest curve is ten chains radius (exce ting 
that at the junction of the branch line, which is eight chains 
radius) and the steepest gradient 1 in 60. 

Nearly 4 miles of the line have been in use since the early 
part of this year, and in the month of March alone more than 
3200 tons were carried over it; the line is at present being 
worked by horses. The estimate for the works was 14001. 
per mile, exclusive of the cost of land, and the author did not 
think that amount would be exceeded. It must be remem- 
— that there were no parliamentary expenses incurred on 

is line, that the works throughout are light, that all the 
roads are crossed with level crossings, and that (with the ex- 
as of laying the permanent way, points, and crossings) 
pret om have been executed without the intervention of a 








_Ixpran ApporntmENt.—Mr. W. Blaikie, 
his Highness the Nawab of Joonaghur, 
to act as local engineer in Katt war, 


civil engineer to 
r, has been appointed 
in the room of Mr. R, 


THE NEW DOCKS AT NEW YORK. 

Tue New York Dock Commissioners have issued the 
following statement of their plans : 

“In arranging a new system for the accommodation of 
the shipping business of New York, the chief object has been 
to render it as simple and economical as practicable. The 
English system of tidal docks has been rejected as too ex- 

ensive, and as inapplicable here; the variations of the tide 

eing so small as to render such a system unnecessary, while 
our ample and secure anchorage grounds and extensive water 
front render it entirely practicable to furnish accommodation 
for any future commerce by a much more simple system. 

“The main features of the new system are—a wide river 
street, bounded by a permanent wall of masonry, and much 
more ample piers than the present. On the North River 
side the river street will be 250 ft. in width, on the East 
River 200 ft. as far as Montgomery-street, thence 150 ft. 
wide to Grand-street, thence 200 ft. to Thirty-first-street, 
thence 175 ft. wide. This width will afford ample space for 
any future railway system, as well as sufficient room to per- 
mit easy access to the piers, and uninterrupted transit along 
the river front. None of the new piers will be less than 
60 ft. wide, except in particular cases, where only one side 
of the pier can be used (as in those adjacent to ferry slips), 
others 80 ft., and others 100ft. wide. It is proposed to 
arrange to cover all piers that require it with a suitable one- 
storey shed, affording the requisite facilities for handling 
freight. It is proposed to leave the erection of storehouses 
of several storeys entirely to private enterprise, under the 
direction of the Board. e slips will be made of a width 
adequate to the purpose for which they are to be used. At 
the river wall there will be a depth of water of 20 ft., except 
where the absence of piers will permit large vessels to lie 
alongside, where the depth will be 26 ft. or more. 

‘* Into the construction of a limited number of the piers, 
stone and iron will enter, but the great majority will be of 
wood, built in the best manner. Considerations of the 
necessary economy lead to this conclusion, for the large 
wooden piers can be so made as to afford all the necessa’ 
facilities at a comparatively small — The piers will a 
be on supports of such a nature as to allow free passage to 
the water. 

“Under the present system there are, from Sixty-first 
street, N. R., to Fifty-first street, E. R., a wharf line of 
150,293 ft., or 284 miles, with a total pier area of 2,323,668 
square feet. By wharf line is meant all that portion of the 
river wall and piers that vessels can approach. Consider- 
able portions of this wharf line are practically useless from 
insufficient depth of water and other causes. Under the new 
system there will be a wharf line of 37 miles, and a pier area 
of about 5,105,000 ee feet, from Sixty-first-street, N. R., 
to Fifty-first-street, .R. 

“ It is proposed first, to complete the system from Grand- 
street to West Eleventh-street, within which limits there will 
be a wharf line of about 214 miles, sufficient to accommodate 
the commerce of the city for some time to come, when the 
advantages of the new system are taken into consideration.” 
—Chicago Railway Gazette. 








Rartways 1n Perv.—The works of a Jine intended to con- 
nect Puno ,with Cuzco, the old Inca capital, have been in- 
augurated. Mr. Henry Meiggs is the contractor. Loco- 
motives have been running ot late for a distance of 46 miles 
on the Pisco and Icaline. A station has still to be built at 
Ica. 





New Orzeans.—It is asserted that statements which have 
appeared in reference to the injuries occasioned by ruptures 
of the Mississippi levees have been much = The 
city surveyor of New Orleans reports that the drained area 
comprising New Orleans is 15,577 acres in extent, and that 
the overflowed district only comprises 1647 acres, 





SoutTmeErn or France Rartway.—The shareholders in this 
system, which escaped without injury during the late war, 
will receive a dividend for 1870, at the rate of 7 per cent. 
per annum. The profit realised upon the old network last 
year declined, however, to 878,/95/., as compared with 
910,2607. in 18697. The ratio of the working expenses last 
year was 36.79 per cent. 

Sreet Rais FoR THE GRanD TRUNK.—Two vessels have 
been unloading steel rails at Montreal from Barrow, Eng- 
land, for the Grand Trunk Railway of Canada. They are the 
first instalment of about 9000 tons contracted for by the 
company to be delivered at Montreal during the present 
season. These rails are to be laid down between Coaticook 
and Toronto. The whole of the company’s main line is to be 
steel railed by degrees. 





SraTvr or Proressor Morse.—A statue of Professor Morse 
in the Central Park at New York has been formally unveiled. 
The statue is placed on the Fifth-avenue drive and is of 
bronze, heroic size. The dress is modern, surmounted by a 
cloak with a fur collar falling from the left side and held up 
by the left hand in which is a telegraphic despatch represent- 
ing the first sent be a submarine cable. The other hand 
_ upon a small telegraphic instrument which stands upon 
a column. 





Tue GAUGE QUESTION IN THE UniTED States.—Some of 
the American papers have been discussing the desirability 
of constructing narrow gauge lines. One of them, an in- 
fluential New York journal, suggests that the two new 
Pacific lines should be carried out on a 3ft. gauge. The 
journal asks: ‘‘ Why should not these two companies save 
trom 50,000,000 to 80,000,000 dollars by adopting a gauge 
which has been deliberately accepted as that on which 
10,000 miles of railroad are to be built in India?” We need 





Booth, C.E., 


who has obtained six months’ leave of absence. 





not add that 3 ft. is not the Indian gauge. 


PEAT FUEL. 
To THe Eprtor or ENGINEERING. 

Srr,—In common with many others on this side of the 
water, I have read with much interest, the several articles re- 
lating to peat and its utilisation for fuel, which have recently 
appeared in your columns, and as a comparison of the ex- 
perience and observation of different parties under different 
circumstances, can hardly fail to be of advan to* those 
who would prosecute the enterprise for practical results, I 
venture to give a little concerning my own during the six 
years now last past, in which I have given close personal 
attention to the matter in all its stages, from the bog to the 
consumption and use of the fuel. 

Differing, asI do, from some of the views expressed by 
your correspondents, I write in no spirit of criticism, but 
rather in view of the importance of the subject, as relating to 
the fuel question, than which none is of wider range or 
involving ser pod interests for manufacturing, transportation, 
and household purposes. 

The deposits of peat suitable for fuel, both in Europe and 
America, are simply immense, and it cannot be that they 
have been allowed to accumulate to this vast extent without 
a wise purpose in the ordering of Providence. They are 
easily accessible, principally located in those regions where 
the climate is such as to require fuel for the comfort of man- 
kind, irrespective of demands for its use in the arts, &c., and 
in some cases, as in the vast prairie regions of the West, 
where neither wood nor coal are found, the deposits appear, 
at present, to afford the only local supply of fuel. 

hat it is a fuel, and valuable as a is a fact, established 
and acknowledged, but, like most of the bountiful supplies 
in the storehouse of nature, some preparation is required to 
fit it for the service of man, and to adapt it for handling and 
transportation, which are alike essential for any article of 
traffic and use. 

How to accomplish this in the best manner, and at the 
least expense, is the question involved in the recent discus- 
sion in your columns, and which for years has been repeatedly 
raised. It is by no means a novel one, for questions of 
similar character are sure to arise whenever we attempt to 
— any of the crude materials in which the world makes 
traffic. 

For hundreds of years peat has been used as an article of 
fuel (we read of it certainly as early as the twelfth century), 
in some regions in very large quantities, the methods of pre- 
paration in the majority of cases being of the most primitive 
order; but we of the present day are wont to seek for im- 
provements, and accordingly the last fifty years has wit- 
nessed much of effort and experiment to that end, the narra- 
tive of which would be curious, and, in one respect at least, 
instructive, i.e., the lesson would be plainly taught that it is 
always well, before entering upon a new feld of enterprise, 
to learn what our predecessors have done, if for no other 
reason than to pooe their follies and escape their mishaps. 

Much more has been done during these fifty years than 
the majority of people are really aware of, though the effort 

nm mainly expended on one or the other of about three 
well-beaten tracks, within the lines of which nearly all the 
various methods may be resolved. Numerous machines have 
been devised and patented, a few only of which have actually 
been built and operated; some with good measure of success, 
others with loss. Some have been constructed on principles 
entirely at variance with the character of the material to be 
treated, or the results to be obtained, while many have made 
a fair commencement, gone about so far, and stopped just 
short of the one or two steps more which would have shown 
a good degree of success. Notwithstanding repeated failures, 
there has ever been partial success, the actual results of all 
well-conducted experiments tending to show that the thing 
is entirely practicable, and that when accomplished the nu- 
merous deposits of peat hitherto considered of trifling value, 
will have an actual and acknowledged importance fully 
equal to forests and coalfields. 

The enterprise, therefore, appears to be of a legitimate busi- 
ness character, with large interests at stake. hat wonder, 
then, that some should have persistently pursued it, and that 
fuel consumers should look with favour upon, and urge its 
prosecution, as in this country they are certainly doing now, 
and that with increasing gocdwill as they become intelli- 
gently informed upon the subject, and convinced, as man 
are by their own observations on the merits of the fuel whic 
it is now found practicable to produce. 

It is rarely the case, however, that I have seen anything 
like a distinct reason given for any of the processes of treat- 
ment or devices for manufacturing the fuel, but a kind of 
mystery has seemed, by common consent, to be allowed to 
envelope the whole matter; whereas to my own mind, the 
true process appears to be very simple, and the reasons for it 
plain. Moreover, they are within the comprehension of all, 
and if generally understood can hardly fail to lead to the 
rapid and widely extended prosecution of the enterprise as a 
legitimate business, and in such manner as to have an im- 
— bearing upon the great question of cheap fuel for the 
people. 

Now, theories will not avail to give the desired results. It 
is a matter requiring practical attention, and cannot be 
handled with gloves. 

Peat is pure decomposed vegetable matter, generally 
occurring in moist localities where the growth consists 
mainly of mosses, rushes, flags, coarse grasses, &c., in many 
cases of very rank growth, not unfrequently giving place, 
however, after ages of accumulation, to trees, which in time 
may also fall, become decomposed, mingle with the mass, 
and give place to other and successive growths. The deposit 
so accumulated is evidently as pure vegetable matter as the 
wood in the trunk of a tree, impaired only by the fine dust 
which may have floated in the air, and settled down upon 
and mingled with it, or the particles of earthy matter which 
may have been washed or blown into it from adjoining lands. 

The process of decomposition is simply the earlier sage 
of carbonising or charring, which is pi ut 








i me 
just as surely as though it were placed in the fire, so that in 
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fact, we have as a result, a deposit of pure woody matter in 
an improved condition for fuel, inasmuch as charcoal is 
superior to wood. 
black, brown, or grey mass, mud-like and unattractive 
in its appearance, the visitor to a bog is wont to approach it 
cautiously with foot and hand, perhaps poke it with a stick, 
eye it askance, and, inwardly at least, pronounce it an un- 
ean thing. But stop a moment, cut a spadeful, take it in 
your hands and break it open. There are the perfect forms 
of leaves, rushes, twigs, &c., precisely as they were laid there 
years, perhaps ages, ago. Press them and they vanish, 
almost at the touch, into a soft, cheese-like, unctuous mass, 
in common with the mosses which apparently constitute the 
greater and most thoroughly decomposed .portion of the 
material. Close your hand, and open it; it was stained pér- 
haps a little, not with dirt or cuethy substance, but with the 
slight tinge of vegetable colouring matter. It is clearly, then, 
a mass of pure vegetable material as we have said. 

Observe carefully its structure and composition. The mass 
is tubular and cellular in its construction, and it is composed 
of solid matter, water and air, the proportions of the two 
latter being by far the greater, both by weight and measure- 
ment, and contained within the tubes and cells referred to. 

If a quantity be placed in a close box and pressure 
applied it cannot affect the solid matter nor the water, for 
neither of these are capable of compression, but it must take 
effect solel 
elastic. From some peats, under some circumstances, it is 
practicable to express « portion of the water, but as a general 
thing evaporation has been mainly relied upon to relieve it 
of moisture. Let it dry then, and as a result increased 
density is acquired, with some considerable strength and co- 
hesion, though the air cells still remaining generally render 
it friable, oftentimes to such a degree as to crumble and pro- 
duce quantities of dust, &. 

Now, if by any means it were practicable to expel the 
air, which will in many cases be found to amount to from 
ten to thirty per cent. or more of the volume, and draw out, 
lengthen, lay side by side, laminate and intermingle the par- 
ticles of peat or solid matter, and then, by evaporation, rid 
the mass of the moisture until now retained within it, we 
shall find that as evaporation progresses, the particles con- 
tract with and about each other, until when quite dry we 
have remaining only the peat in compact form, and as there 
are neither air nor water cells the mass is absolutely solid, 
while strength and cohesion result from the process de- 
scribed. At the proper stage of treatment it may be given 
form by any convenient process of moulding, regard being 
had in this as in all other matters, to the peculiarities of the 
material and such method as shall accomplish the desired 
result in the best manner and at the least cost. 

It was atter arriving at these conclusions and upon 
these simple principles that I commenced operations in peat 
in 1864, and have followed them up very closely to the pre- 
sent time, mainly with a view to the development of a process 
and the perfecting of machinery adapted for producing from 
peat a good fuel, in large quantities, in good merchantable 
shape, and at moderate cost. In this I have been abundantly 
successful, as is evidenced by the character of the fuel pro- 
duced and the commendations bestowed upon the process and 
machinery by those who have adopted them. 

Of the various stages of treatment, including the details of 
handling, drying, and housing, which are of no light import- 
ance, now combined in this process, all of which are simple, 
some have been in operation for several years at my own 
works, and those of others to whom I have supplied ma- 
chinery, while others are of comparatively recent introduc- 
tion, each season’s experience having served to overcome pre- 
vious difficulties and perfect the detail of mechanical appli- 
ances, all very simple, easily comprehended, and as easily 
managed, though from the outset I have seen no occasion 
to deviate from the general principles on which the process 
is based. 

The process of manufacture is reduced to a well demon- 
strated system, and the business can be entered upon as 
prudently and understandingly and on as fair an estimate of 
expenditare and returns as any other, and with the proper 
means and appliances and the same prudent and intelligent 
management which any other business demands, this surely 
invites attention and gives promise of reward far in excess 
of most kinds of manufacturing. The preliminary outlay 
required is small, the returns are quick and the margin for 
profit to producers is large, even at rates which clearly 
characterise it asa cheap fuel. With labour at 1.75 dols. 
per day the cost to produce is less than 2 dols. per ton, while 
it readily commands 5 dols. per ton at the works, with cost 
of transportation added. Although competition and large 
contracts may in time materially reduce the price, as they 
undoubtedly will, the real value of the fuel and the manifest 
favour which it meets from all consumers, must ever insure 
for it a handsome profit to producers. 

My own experience leads me to feel that there is no good 
reason why tho immense deposits of peat should not now 
with less of outlay and more of profit be worked as extensively 
as coal-fields. = 

Of the various processes and a) pliances of English, French, 
and German origin, alluded to by your correspondents, 
together with a number of others from the same countries, 
I have had opportunities for exteaded and reliable informa- 
tion. Several have and still do produce good fuel, which 
will probably be quite satisfactory until in the same regions 
it is made apparent that from the same erude material a 
better article can be produced at the same or less cost. In 
other cases large works have been projected on plans, im- 
practicable for successful results, and sums of money 


expended, resulting in meres J loss, and as a natural con- 
sequence giving rise to more or less of ‘prejudice against the 
enterprise in any form. 

In this country peat has been used as an article of fuel in 
some sections, almost from their earliest settlement ; generally 
in its crade condition as eut from the bog and dried, or at 


best but very rudely and imperfectly manufactured. During 
the last ten years, however, numerous attempts have been 


on the air contained within those cells, which is 


made to produce the fuel in an improved condition, and as a 
merchantable article, and notwithstanding there have been 
many absolute failures, there has been also a good degree of 
success. A great deal of good fuel has been produced and has 
met with marked favour wherever it has been introduced, in 
many cases from parties largely engaged in manufacturing 
and transportation, and representing the heaviest fuel con- 
suming interests in the country. The demand for it is 
| widely, earaestly, and in some localities importunately ex- 
| pressed. As yet, the quantity produced is limited, but some 
works are being enlarged, new ones are in process of con- 
struction, and many others are proposed or already pro- 
| jected. 
1? It is a noticeable fact that wherever peat fuel has been 
|ananufactured with any good’ degree of success as regards 
| quality, it has been by methods which have to a greater or 
less extent developed the principles which I have endeavoured 
to explain. 

The “ dry” methods, so called, as the Lithuanian, Exter’s, 
| Elsberg’s, and others, are now, I believe, entirely discarded 
| both in this country and in Europe. They produced in some 

cases a material very hard and generally attractive in ap- 
| pearance, but which for many of the purposes for which 
| fuel is required, proved to be practically useless, from the 
| fact of its ra if disintegration while burning. It was, 
| moreover, produced only at a cost which was unremunera- 
| tive. 
All of those methods which involve pugging, rolling, 
| kneading, cutting .and stirring, tend in the first place to 
! break up the cells and tubes referred to, and of course dis- 
charge the air in some measure, but no mere pugging will 
effectually accomplish this, nor properly fit it for the subse- 
quent stages of treatment. 

The “ washing” process, which has seemed to be a principal 
topic in the discussion in your columns, is practically, and in 
its results, similar to that which I have described, for, the 
original structure being broken up and the air discharged 
while undergoing the process of stirring in a semi-liquid 
condition, the particles are laid out or laminated by the flow 
or motion ‘of the water, leaving it in that condition best 
fitted for a close contraction of the particles as evaporation 
takes place, or as the mass parts with its moisture, with 
which, however, it is so largely charged, probably not less than 
90 to 95 per cent., that it cannot be moulded or retained in 
form for handling, and can be managed only in the mass, 
until sufficient time has elapsed for drainage and evaporation, 
necessitating extra labour, a very large area for drying, and 
much time, all of which are important items; while, by the 
method I have referred to, similar results are obtained in 
much less time, with less labour, and at less expense, ad- 
| mitting, too, of the treatment of very much larger quantities, 
| @ consideration on which the profit or loss of an establish- 

ment must oftentimes depend. I have never witnessed the 
| operation, and though much has been said concerning it 
| | have yet to learn that any considerable quantity of fuel has 
| ever been actually produced by areal ‘‘ washing” process. 

Many peats contain undecomposed roots and sticks, 
| which if mingled with the substance when treated in the 
|} manner I have indicated, will, of course, retain their own 
peculiar characteristics, but will be closely compacted within 

the mass as the process of contraction goes on about them. 
| The larger of these will, however, in most cases, have been 
| thrown out by hand, and in any event the actual percentage 
| by weight will be very small indeed from any bog which 1s 
in condition to be worked for fuel of good quality. 
It has been my custom not to undertake to remove these, 





but to cut them up very finely (the mills containing appli- 

ances for this purpose), and allow them to form a part of the 
| manufactured blocks, in which they become very closely 
compacted, the dry result showing perhaps one, two, but 
rarely so much as five per cent. of wood mingled and manu- 
| factured with the peat—a matter of very little importance 
for ordinary purposes. 

A deposit containing any considerable quantity of unde- 
| composed vegetable matter may be worked for just what it 
is, and the product will bear its relative value in the market, 
according to quality. It is quite useless to attempt to bring 
| all peats up to the same standard, for they differ in charae- 
| teristics and value as much as do woods and coals. 
| The “ fibre” of peats, which should not be ¢onfounded 
| with the undecomposed sticks and roots, is mainly the straw- 
| like residuum of the growth of vegetation from which the 
| peat is formed, and even in what may be termed very fibrous 
ne constitutes hardiy an *p reciable portion of it; indeed, 

very much doubt if it would ordinarily constitute one per 
cent. of the weight of it in its dry condition, though it is 
possible that in some cases it will reach as high as two or 
three per cent. 

It is hardly appreciable either in substance or strength, 
et much discussion has been had concerning it, and doubt- 
ess in the estimation of some, not practically familiar with 

the subject, who have been invited to contribute to specula- 

tions where this matter was made to appear of great im- 

portance, it has had a theoretical weight and strength which 
in actual practice we fail to discover. 

It is barely possible that in the aggregate these fine soft 
| fibres may afford a very little additional strength to the 
manufactured fuel, after the manner of hair in mortar, but it 
must, at best, be trifling. 

The machinery invented by Mr. Buckland, exhibited by 
Mr. Brunton, and referred to by one of your corre- 
spondents, was claimed to be especially adapted for remov~ 
ing this fibre, but while it did separate and exclude, to some 
extent, the undecomposed sticks and roots, it did not separate 
the fibres of the mosses, grasses, and rushes, of which the 
peat is principally composed, but it did crush, comminute, 
and mingle them with the true peat in such manner as to 
render them almost imperceptible, and hence, probably some, 
perhaps the inventor himself, were deluded by the idea that 
success in this respect was obtained—though of little or no 
real consequence if it had been. The machine prepares the 
material in excellent condition, as far as it goes, though I do 
not learn that any provision whatever is made for giving it 








form, or for handling or removing it, and it is therefore quite 
incomplete. It requires a large amount of power to operate 
it, while the quantity of material treated is very small, and 
in saying that it is for these several reasons practically a 
failure ; I only repeat the opinion already expressed in your 
columns, and I believe generally acknow: . 

The views I have expressed concerning the Buckland ma. 
chines, are the result of personal observations on one of them 
(probably the only one ever brought to this country), which 
for several weeks was had for trial and experiment at Lex- 
ington, where my own operations have been conducted for 
several seasons past. 

I had designed to allude to several other matters men- 
| tioned by your correspondents, but fear I have already tres- 
passed quite too much upon your space, and must therefore 

refrain. 

| Since writing the above, I have your issue of the 19th May, 
| containing another communication upon this subject, and 
while it is with the utmost unwillingness that I touch upon 
anything which may be considered of a personal character, 
it is but the part of fairness to say that, while the prime 
object of that letter appears to be to justify the writer of it 
in a former misquotation and a far-fetched inference, his 
subsequent quotations give evidence of persistency in the 
same failing; for one is plainly. garbled, another is credited 
to the wrong author, and a third, given without name, is 
also inaccurate. 

These matters are so plainly visible that any attempt at 
explanation would only “ make a bad matter worse.” 

His allusion to my own process and machinery ig entirely 
incorrect, and could not have been written by any pergqy at 
all familiar with them. dine 

The principles involved in the process are the same to which 
I have made allusion, while the mechanical appliances, simple 
but effectual, are carried to a degree of perfection exceeding 
anything of which I am informed for similar purposes, and 
which have won the highest commendations from numerous 
parties of engineering and mechanical ability, whom few 
would be so rash as to dispute, much less to deny, without 
similar opportunities for examination. The manufactured 
product of the mills speaks for itself, and I am perfectly con- 
tent that their reputation rest on their merits alone, without 
fear or favour. 

Ihave no word of disparagement for any who will make 
peat fuel by any method.. The field is large, there is room 
for all, and we can better afford to help than to hinder each 
other ; indeed, a generous rivalry would seem most likely to 
promote the rapid and successful development of the whole 
enterprise. The simplicity of some and the extravagances of 
others may all tend in one way or another to shed light upon 
an enterprise which is yet in its infancy, and for which it 
were folly in any one to claim perfection at the present stage 
of development and experience. 

The Canadian machinery, invented by Mr. Hodges, of 
Montreal, and to which the same correspondent makes refer- 
ence as ‘‘ washing” machinery, I have had good opportunity 
to examine, and have seen many thousands of tons of the 
fuel manufactured by it (will enclose a small sample of it). 
It does not wash out the fibre, neither does the inventor 
claim anything of the kind, but he does state that it “‘ removes 
all sticks and roots, and, eventually destroying the fibre, re- 
duces the peat to a homogeneous mass of soft pulp,” &e. 

These facts your correspondent had before him in the same 
volume from which all his quotations above referred to were 
taken, which was none other than my own work, entitled 
“ Facts about Peat.” 

The peat-fuel enterprise can well afford to rest its claims 
to public favour solely upon its merits, and those on whom, 
in the ordinary course ot business, it may devolve to lay these 
before the people may be perfectly content with the simple 
and unexaggerated statement of facts. 

As to the characteristics of peat, and the best methods of 
treatment, it is hardly safe for any one to make positive 
statements concerning them who has not himself worked in 
the bog, at the mill, and with the fuel, for, mud-like and un- 
attractive as the black mass appears, it holds, nevertheless, 
many a little secret which confounds the speculations of 
theorists, and is ever ready to open up curiosities which can 
hardly fail to interest and instruct an inquiring mind, and 
shadow forth convincing proof of its just claim to an im- 
portant place among the undeveloped but abundant resources 
which a bountiful Providence has laid in store to meet the 
ever-increasing wants of man. 
| I mail to you a little work entitled, “Peat Fuel; How 
| to make it, and how to use it,” which may be of interest 
in connexion, and I enclose with this a small sample of 

at manufactured by the “Canada” machinery, which, 
although good, shows the fibre not only not “ washed” out, 
but almost undisturbed ; also small samples of fuel manu- 
factured in Massachusetts, Connecticut, Illinois, and Wis- 
consin, in mills of my own construction, the three former 
from very fibrous peats, the fibre being still retained, yet 
| hardly discernible; while the latter contains considerable 
wood. Some small air cells are still traceable in all of them, 
but all are dense and hard, and, as you will observe, present 
a fracture almost like stone. 

Craving your indulgence for the length of this letter, solely 
| in view ot the importance of the subject in its relations to a 
great variety of interests, and to none more than to those to 
| which your columns are mainly devoted, 

I am, yours very respectful. 
T. 











ly, 
H. Leavitt. 


Boston, Mass., U.S.A., June, 1871. 


NortHern or France Rattway.—Although the Northern 
of France Railway was, of course, very greatly affected by 
the war, it has contrived to provide its shareholders with a 
dividend for 1870 at the rate of 104 per cent. per annum. 
For 1869, however, the dividend was at the rate of 163 per 
cent. per annum. The net profits derived from working last 
year upon the company’s old network lines were 1,490,241! , 
showing:a decline of 521,489/., as compared with 1869. 

















Jury 21, 1871,] 





ENGINEERING, 





37 











THE MONT CENIS TUNNEL.* , 


GENERAL DESCRIPTION OF THE WORKSHOPS AND 
WaAtER Suppty.t ; 

Tue ground lying between the torrent of Roche- 
molles and the village of that name, being on a 
slight and re incline, was chosen as the site 
for the principal workshops, including the repair 
shops, the buildings for the air compressors, the 
dwelling-houses for the engineer, clerks, workmen, 
&e, In order to secure good communication be- 
tween these large workshops and the head of the 
tunnel, a road was built along the side of the 
Rochemolles torrent 6400 ft. in length. In 
front of the head of the tunnel, on the top of an 
embankment, mostly composed of rock excavated 
from the workings, smaller shops were established 
for those purposes which more closely appertained 
to the actual work of excavation, suc 1.as sheds for 
mortar mills, carpenters’ shops, and repair shops, 
for making small alterations, and for doing general 
jobs to the boring machines, smiths" forges, &c. 

At the commencement of the excavation, brick 
yards were also established, but they were after- 
wards abandoned, the bricks being provided by 
contract, and transported from Oulx, where they 
were manufactured, 

On the road leading to these secondary shops, 
and at some distance from any habitation, was 
located the chief powder magazine, which con- 
tained usually more than 25,000 lb. of powder, 
and from which, for the sake of safety, the neces- 
sary supplies for two or three days were periodi- 
cally removed, and placed under a shed not very 
far from the opening of the tunnel, near the shops 
where the mining cartridges were fabricated. The 
number of workmen employed in these establish- 
ments varied a good deal, the numbers being 
greater or less, according to the speed with which 
the excavation proceeded. But the average num- 
ber engaged in the shops and in the tunnel was 
1500, besides 300 more employed in getting stone 
from the adjacent quarries, and some 200 brick- 
layers employed by. private. contractors, so that in 
all the number of men employed in and about the 
works at the Italian end was about 2000, not in- 
clusive of those engaged upon transport. 

The workmen within the tunnel worked in eight- 
hour shifts, and thus three times in every 24 hours, 
that is to say at midnight, at 8 a.m., and at 4 p.m., 
they were changed; those on the contrary working 
at the headings had no fixed hours, only changing 
when each set of men had finished their task of 
longer or shorter duration, according to the difli- 
culties encountered ; the workmen in the shop made 
on the average 10 hours’ work daily. 

The water used for driving the different machines 
was brought from the torrent.of Meleget, near the 
village of Les Armand, along a fine aqueduct in cut 
stone, and thence through a system of sluices, it 
passed into the channel, conveying it to the shop. 
This channel is built in brickwork, and averages 
3 ft. llin. in breadth, having a capacity of a cube 
metre per metre of length; it is covered in some 

laces with a brick arch, in others with stone flags ; 
or some distance it skirts the torrent, then turns, 
and follows the side of the mountains, underneath 
various torrents, until it crosses the Merdoune, by 
means of an aqueduct, after a course of nearly two 
miles. The waters of the Meleget, after heavy rain 
and thaws, are sometimes very muddy, and full of 
sticks and leaves, small roots, straw, and other 
débris, that would interfere with the action of the 
compressors first employed; in order to prevent any 
serious inconvenience a large settling reservoir was 
made near Bardonnéche, and about .two-thirds of 
the distance from the commencement of the conduit. 
The water rushing into this reservoir with a great 
rapidity, attained by the fall of the channel, spread 
itself, losing its velocity instantly, depositing at the 
bottom the substance of the greatest specific gravity, 
whilst the lighter ones, floating onwards, were 
stopped at the. outfall of the reservoirs by movable 
gratings. 

Tue Vartovs Buitpincs AND THEIR Uses. 

Onentering the principal yard of the Bardonntche 
road, one sees on the right hand a plain building 
containing the offices, Near this is the mouth of the 
tunnel, which is made to connect the great tunnel 
with the Bussoleno-Bardonnéche line, The length 
— connecting tunnel is 820ft. Opposite the 
otices stand the dwelling-houses of the employés, 








* See Encingxx1ng, vol. xi., pp. 847, 877, 421, 429, 
t See report of M. Emmanuele Campanela, C.F. 





and contain a club. Behind it are the wooden 
store shed, washing house, and infirmary, and not 
far off are small gas works, and a gasholder stand- 
ing within a close circular shed. These works, 
which now only supply gas for lighting up different 
parts of the yard, were at first intended to make 
the gas with which it was proposed to light the in- 
terior of the, tunnel as the work proceeded ; but 
this was found to be attended with great incon- 
venience, for when blasts were made, the expansion 
of the air extinguished the gas, and the workmen very 
often found themselves in perfect darkness, which 
besides causing confusion and loss of time, per- 
mitted the free escape of gas which further vitiated 
the air, impure already from the explosion of the 
powder, and the exhalations of the workmen. 

Along the banks of the torrent of Rochemolles 
are the dwelling-houses of the workmen, which are 
protected against floods by an embankment formed 
with the rock excavated from the tunnel, The un- 
married men had one room awarded to four, the 
married men lived in separate houses, and each 
having a room. In the centre of the yard, is a 
spacious court, round which are ranged, the re- 

air-shops, the compressor buildings, and a school 
yen for the workmen’s children, and containing 
the apartments of the masters and mistresses, and 
a provision store. Opposite this building are two 
large reservoirs for compressed air, the use of which 
will be explained hereafter. 

The shops for repairing the boring tools, and 
other machinery, contain every necessary for the 
purpose, such as lathes, planing machines, drilling 
machines, shaping machines, &c., besides the smiths’ 
forges and air-driven hammers. The whole of 
the machinery with this last exception is driven b 
a 12-horse power wheel. A sop thoroughly we 
suited for these repairs was absolutely necessary in 
order that the constantly recurring alterations and 
repairs required by the perforators, should be done 
without any delay. The rapid destruction of their 
tools was due principally to the injurious action of 
the quartz dust, cut away by them, but also by the 
violent shocks which they constantly received when 
at work, 

Near the gl shops, and occupying one side of 
the court-yard, are the compressor houses. The 
one first completed, containing the water column 
compressor, isa large covered building, with large 
windows, and enclosing ten of these iniportant ma- 
chines, which, however, were, after a short trial, 
abandoned. Nevertheless, they are worthy of 
description, for they first led to the idea of me- 
chanical perforation, which has been attended with 
so abundant a success. As regards these pepeces- 
sors, we must note that the different heights, here- 
after mentioned, refer to a horizontal plane, which 
we will call the effluent level, because it contains 
that height at which the water stands in the com- 
pression chamber when it is full of the air, that is 
to receive the descending stroke of the compres- 
sing column. . 

lf we suppose the spectator standing on this 
plane, opposite to the compressor buildings on the 
right and left, he will see before him ten compres- 
sors, all of equal dimensions, and divided into two 
groups of five each ; between the two groups are 
two motors, actuated by the compressed air, each 
of which works a horizontal rod, opening and 
closing at regular intervals the supply and exhaust 
valves of the compressors. We may call this the 
principal valve motion. Each group of compressors 
is independent of the other, and has its motor and 
principal valve motion, but by a very simple ar- 
rangement both groups may be worked together, 
while, if when they are at work it happens’ that 
some of them may become impaired, they may be 
isolated without interfering with the rest. 

For the special class of work to which they were 
adapted these precautions were absolutely neces- 
sary, so that under any circumstances a sufficient 
quantity of air may be secured in order to prevent 
any stoppage in the boring operations, In front of 
each of the compressors there.is placed an iron re- 
ceiver with spherical ends, into which ‘the com- 
pressed air is delivered at every stroke of the same 
column of water that. effeets the compression, 
These receivers are made abundantly strong. 
They are all placed in communication with each 
other by means of a pipe, so that they all operate 
together, if desired, but may be divided into 


groups of any number, as may be expedient. By 
this arrangement the amount of power can be 

a and repairs effected without causing any 
ay. The contents of each of the receivers 4 600 
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cubic feet, and in order to ascertain exactly the 
quantity of air produced or consumed, each re- 
céiver was tested by fixed. quantities of water being 
poured in, and the heights of the corresponding levels 
were marked on a scale outside; in this way the 
graduations to 3.5 cubic feet were fixed. At 85 ft. 
3 in. above the efflux level is the great reservoir, 
in which the compressing columns unite. These 
85 ft. 3in. mark the height or stroke of the column 
of compression so soon as it begins to come into 
action. Inside the reservoir the columns are made 
with a funnel-shaped top, so as to avoid the effeets 
of the contraction of the water in its flow, and 
each is provided with a cover, so that the water 
can be excluded, and the corresponding compressor 
emptied, and submitted to repairs when desired. 
The water is led into the reservoir by large iron 
mains, which lead it from the conduit 65'ft. 7 in. 
above, These mains are, of course, fitted with all 
the necessary valves, sluices, &c., for keeping the 
water under control. Ata point still more elevated 
164ft. above the plane of efflux, on the hill 
side, is the regulating reservoir, having a capacity 
equal to upwards of 14,000 cubic feet, built in 
brickwork, and roofed over, the covering being 
supported on pillars, and earth being placed above 
for a depth of 3 ft. 3in. to protect the water from 
the action of frost. From this reservoir two iron 
pipes are taken, each communicating with one of 
the two groups of receivers before mentioned, both 
groups being connected to the pipe that draws 
water from the regulating reservoir, and the 
columns of water contained in these pipes for their 
height of 164ft., maintain almost invariably the 
pressure of air on the receivers. As regards the 
regulating column the receivers are put in action 
by means of appropriate valves, together or 
separately, so that in this detail also they work 
together or separately, as may be desired, 

It was soon found, however, that these compres- 
sors became damaged by the violent shocks the 
valve had to resist, when they were suddenly closed, 
‘and hence their use has been abandoned, the simple 
machines known as the ‘“‘ water-spout” compressors, 
were found to be more reliable, so that all the com- 

ressed air has been produced by these machines. 

he water-spout compressors. at Work in the yard, 
are actuated by seven water ¥ 8; the quantity 
of water used is small, only 35.317 cubic feet per 
second, but it has a considerable fall of 144 ft. 
The wheels were placed one below the other, so 
that the waste canal of one forms the supply canal 
of the other, and thus all the fall was utilised by 
giving 19 ft. 8 in. of fall toeach wheel. The wheels 
are placed in separate buildings; the three lower 
ones are arranged back to back. A description of 
one will suffice for all, An iron wheel, 19 ft. 8 in. in 
diameter and 16 ft. 4 in, wide, gives motion from the 
shaft on which it is mounted to two heavy connect- 
ing rods, actuating two pistons. On each side of 
the wheel, stand coupl ether two large cast- 
iron cylinders, vertical, but turned round at right 
angles at the floor level so as to form horizontal 
cylinders in which the pistons before mentioned 
work slowly, their alternate motion being communi- 
cated to a water column which rising and falling 
alternately in the vertical part of the cylinders, 
compresses the air which is admitted, into, and 
forced from the cylinder by means of a set of ordi- 
nary inlet and outlet valves. 

An iron staircase leads to a gallery from which 
the upper part of the machinery may be examined. 
Everything works with the utmost precision, the 
motion is perfectly regular and free from shock, so 
that these machines work constantly for years with- 
out requiring repairs. The compressed air is passed 
into the receivers before méntioned, by’a collecting 
pipe communicating with all the compressors. Up 
to 1864 these receivers were the only reservoirs for 
the compressed air, but they were insufficient for 
the quantity required, especially when any short 
delay took place in maintaining the supply. It 
became necessary, therefore, to construct other re- 
servoirs, arid‘ two wrought-iron receivers, 164 ft. 
long ‘atid 6 ft. 6 im. diameter; were made; and now 
stand under the school house and provision store. 

When these were made, the regulating reservoir 
became insufficient, and therefore it would have 
been necessary to construct a much larger one ; but 
this great expense was avoided by regulating the 
pressure in the following manner; ‘The consumption 
of the compressed air, or the working of the per- 
forators was intermittent ; during the time of work 
the consumption was equal to the quantity produced, 
but in the time of stoppages, the air from the 
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(For Description, see opposite Page.) 
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compressors into the reservoir, and increased the 
pressure in them; when this reached six atmo- 

heres, a safety valve in the main, that carried the 
air along the tunnel, opened, and the air that escaped 
through it was carried by a tube to ventilate the 
farthest headings, and this was a very necessa 
precaution, because, when the mines were exploded, 
the dense smoke caused by the combustion of the 
powder rendered the workings untenable. So soon 
as the boring machines were put into work again, 
the pressure of course fell, and the safety valve 
closed. In this manner the pressure was regulated 
well, and with economy. 

The large main that conducted the compressed 
air to the extreme limits of the heading, was laid 
along the road, resting on brick pillars, for a length 
of 6400 ft., to the opening of the tunnel. This 
main was exposed to all the inclemency of the 
climate of Bardonntche, and to variations of tem- 
perature ranging from 15° of frost to 104° in the 
sun. But these violent extremes had no serious 


. 


main was always covered with snow. ‘The tube 
is 7.84in. inside diameter, it is .39 in. thick, and 
is made in lengths of 6 to 8 ft. These were cast 
with special care, and the joints are made good with 
compressed gutta-percha. 

We may now say a few words about the shops at 
the entrance of the tunnel. Here are located the 
forges for repairing and sharpening the boring tools, 
the blast being obtained from a fan worked by a 
10-horse water wheel. There are also workshops 
to repair the less important damages sustained by 
the drills, and which saved the trouble of their 
being removed to the main shops already described. 
Here, also, is a dwelling-house for the mechanics. 
Further on is an observatory—a small hexagonal 
tower, marking the line which passes through the 
centre of the tunnel, in the centre of which, and 
standing on a strong foundation, is a theodolite. 
At the entrance of the yard is the clerk’s house, 
with the offices, and provision stores, general stores, 
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stables, &c. A long shed serves for the carpenters’ 
shops and wagon shelters. 

The mortar mills are also here, and near them a 
small machine for making clay tamps for the blasts; 
the clay is forced through orifices of the desired 
size, and is cut off into lengths with wires, and 
dried. A large ventilator placed over the tunnel 
entrance drew through a wooden conduit, fixed to 
the roof of the excavation, the external air replac- 
ing it as it was exhausted. This fan was driven by 
the same wheel that actuated the forge fan; it 
moved in a horizontal plane, was 19 ft. 8 in. in dia- 
meter, and was enclosed within a covered shed. 

Originally the draught was produced by heated 
air from an upcast shaft, and though this arrange- 
ment answered when the borings had reached no 
great depth, it became of course entirely inefficient 
as the work advanced. 


Francis Kossutu, C.E., 
Royal Commissioner for Railways in Italy. 
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ROAD STEAMER FOR THE TURKISH GOVERNMENT. 


CONSTRUCTED BY MR. CHARLES BURRELL, ENGINEER, THETFORD, 
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SUBMARINE BLASTING. 


For many years operations have been steadily pursued in 
the harbour of New York; to remove the sunken rocks which 
impede dangerously the navigation ; much money has been 
expended, and many of the obstructions have been removed, 
one of the most important, known as the Hell Gate, has 
been worked for more than two years, and various means 
have been tried in vain to remove it. At last, a system 
similar to that carried out in San Francisco harbour with 
the Blossom Rock has been adopted, and regular headings 
are being driven with the eventual purpose of moving the 
mass bodily by a gigantic blast. We are indebted to our 
contemporary, the Scientific American, for the following 
particulars, and the engravings are prepared from drawings 
which appeared in that journal. The work is making steady, 
though slow, progress as the rock to be penetrated is princi- 
pally gneiss streaked with veins of quartz, and is extremely 
nard to drill. The work now in progress at Hallett’s Point 
contemplates the removal of the whole of the point or 
reef which now obstructs nayigation, leaving a channel of 
ample depth for the largest vessels with a vertical shore of 
rock on the land side. To effect this object, a vertical shaft 
has been sunk within a coffer-dam, one ‘side of the shaft 
corresponding to a portion of the proposed shore line. From 
this shaft radiate ten headings as shown in the adjoining 
sketch, and which have been driven of various lengths from 
34 ft. to 89 ft.; the first and tenth headings following the 
proposed shore line. The headings are to be crossed by 
galleries, and the piers left standing are to be penetrated by 
chambers, having a ground plan of the form of the letter T. 
In these chambers the final charges will be placed and fired, 
when it is expected the entire mass of rock, left standing 
after the cuttings, will be broken in pieces of such a size 
that they can easily be lifted and removed. 

The principal portion, in fact, practically the whole of the 
work, has been done by Cornish miners, imported for the pur- 
pose, and with hand drills. The engraving on the opposite 
page gives an idea of the way in which the works are carried 
out, and of Severance and Holt’s drills employed in boring. 

Some inconvenience has been met with during the progress 
of the work, arising from the inflow of water through fissures. 
The methods employed for closing such fissures will be of 
interest tothe reader. When the fissure is vertical, holes 
are drilled along each side of it, at a little distance from 
its margin. The holes are charged with slow powder, which 
Pen altenconsly discharged by an electric battery, the effect 

g to close the crack. When a horizontal fissure in the 
= of a heading is met with, oak wedges are driven into 
seams of the strata underlying it, which close it. Other 
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leaks are stopped by means of oakum and cement. 
little water flows in from small crevices is drained into a well 
at the foot of the shaft, and removed by a pump. 
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The diagrams show the shaft and the headings radiating 
therefrom, together with the concentric galleries, and the 


T-shaped chambers, which will ultimately be cut in all the 
piers. The tunnel headings average 20 ft. in height by 18 ft. 
in width. The concentric galleries average 16 ft. in height 
by 10 ft. in width. The shaft is 105 ft. in length by 105 ft. 
in width, and is sunk to a depth of 32 ft. below mean low- 
water mark. The engineer in charge of the work is Mr, 
G. C. Reitheimer, a gentleman of great experience in sub- 
marine operations. 








THE WOLVERHAMPTON SHOW. 


SreAM PLovenine Encines AND CULTIVATING 
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ConTINULNG our survey of Messrs. John Fowler and Co.'s 
exhibits, we have next to speak of a ditching machine 
adapted for being worked by the steam cultivating tackle 
and capable of digging ditches 2 ft. deep, at the rate of 
about a mile per hour. The machine consists of a strong 
frame carried on four wheels, the two. front wheels, which 
are smaller than the others, being provided with suitable 
steerage gear, while the two hind wheels are mounted on a 
cranked axle provided with a segment by which it can be 
turned, the arrangement being similar to that adopted in 
the turning cultivator, illustrated by us last week. A 
sheave is fixed at the front end. of, the implement, and the 
latter is hauled by passing the wire rope from the engine 
round this sheave and leading it back to the engine to one 
of the hind wheels of which it is secured. By this 
ment the engine has a double purchase upon the implement. 
The sheave just mentioned can communicate its motion, by 
means of a clutch, to a small winding drum to which there 
is attached a chain passing over the segment on the hind 
axle, the arrangement being such that when this chain is 
wound up on the drum, the hind axle is turned, and by 
tending to depress the hind wheels lifts the cutting parts of 
the machine clear of the ground. The ditch-cutting portion 
of the implement consists of a scoop resembling a pair of 
large right-hand and left-hand ploughs bolted back to 
back, this scoop being carried beneath the frame by three 
very strong colters. When the implement is at work the 
sides and bottom of the ditch are cut by the two outside 
coltersand the share between them, while the mass of ground 
is split in two by the central colter and rises slowly to the 
surface, being placed at some distance at the two sides of 
the ditch. On reaching the end of its course the cutting 
part of the machine is raised clear of the ground in the 
manner already explained, and the implement can then be 
drawn back to make a fresh cut. 

Another implement at Messrs. Fowler’s stand, which, 
although not exactly new, is yet worth noticing here, 
is the balance subsoil plough for which the firm were 
awarded a prize. In this plough, which did some capital 





work at Barnhurst, the frame carries on each side a 
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pair of ordinary ploughs having Kent breasts which may 
be set at any depth from 6 in. to 12in. Besides these, 
there are also mounted on each half of the frame a couple 
of deep cultivator tines arranged so that one of them (that 
which leads) follows the furrow wheel running in an ordi- 
nary plough furrow made by the last plough during the 
preceding journey, this furrow being thus broken up to 
any depth required. Next after this tine comes one of 
the ploughs already mentioned, this plough making a new 
furrow which is broken up by the second tine; while, 
finally, there comes the second plough which leaves a clear 
furrow which is traversed by the steering wheel during 
the succeeding journey of the implement. The depths of 
the ploughs and tines being adjustable separately a thorough 
subsoiling may be effected at the same time as ordinary 
surface ploughing. 

Besides the exhibits we have specially noticed, Messrs. 
Fowler showed an immense collection of implements and 
tackle, such as balance ploughs and cultivators, trenching 
ploughs, turning harrows having frames capable of being 
fitted with ridging bodies, ordinary harrows, steam rollers, 
water carts, double furrow ploughs, &c., some of these ex- 
hibits being of the well-known patterns made by the firm, 
while many others included more or less important im- 
provements in the details of construction. Altogether this 
set of exhibits formed the finest collection of steam culti- 
vating machinery ever brought together at any show, and 
one thoroughly worthy of the Steam Plough Works. In 
addition to the steam cultivating apparatus, we also noticed 
at Messrs. Fowler’s stand, a three-wheeled wagon fitted 
with a steerage gear and draught bar similar to those used 
on the turning cultivators, this wagon being specially in- 
tended for collecting the cut cane on large sugar planta- 
tions such as those in Egypt. One of the great objec- 
tions to the introduction of steam cultivation on a large 
scale is the necessity of providing means for the removal 
of heavy crops during harvest time from steam cultivated 
fields. Crops, such as beetroot, or, especially sugar-cane, 
require for a short period, at present, all the animal power 
of an estate, and it is generally difficult to see how horses, 
cattle, or camels, which otherwise would be superseded by 
the introduction of steam culture, could be dispensed with. 
This highly important problem is dealt with in a patent, 
lately taken by Mr. Greig, of Messrs. J. Fowler and Co’s., 
and first brought before the public at the Wolverhampton 
Show. As his idea is especially adapted for the require- 
ments of sugar estates under steam cultivation, we shall 
give ashort description of its application under these special 
circumstances. Generally, sugar fields are cut up by ditches 
and cross ditches to such an extent, that it is almost impos- 
sible to move a heavy wagon over the land, and the direct 
application of traction engines would be out of the question. 
At the same time it would be practically impossible to 
handle the sugar-cane twice or three times in its transit from 
the field to the mill without great inconvenience and loss. 
It is now proposed by Mr. Greig to construct a great number 
of wagons, each able to carry 3 or 4 tons of cane, on three 
or four wheels of which the front wheels are steerable. 
One of these wagons was, as we have stated, exhibited 
at Wolverhampton, its steering gear being similar in 
construction to the well-known front wheel of Fowler 
and Co.’s turning cultivator. The wagon rests on a turn- 
table, which is carried by the front wheel, the draft stud 
being placed behind this turntable, so as to give to the 
steering wheel a leverage over the pull, which it would 
otherwise not possess. Four or more of these wagons are 
attached to each other and brought to the field by small 
traction engines. These never leave the roads which divide 
the sugar fields, and form as a rule the headlands for the 
ploughing engines during the time of ploughing. At the 
two opposite ends of the field which is being cut, two ordi- 
nary ploughing engines are placed, their ropes being con- 
nected by a shackle, to which a spare chain is fixed. The 
wagons are attached to this chain and hauled over the field 
from one engine to the other, being steered along the uncut 
edge of the sugar cane, and loaded at the same time. Thus 
the train arrives full at the other end, and is taken away 
by the traction engine, which in the meantime has walked 
round the field. Where !arge central sugar mills are used 
fer several estates, agricu/tural railways are generally em- 
ployed to connect the estate with the factory. In this case 
the sugar wagons worked by the traction engine are pro- 
vided with a movable cradle, into which the cane is placed 
in the field. This cradle is lifted by a crane from the 
wagon and placed on the railway truck, so that even in 
this case no further handling of the cane is required. The 
sketch which we give on page 42 shows the operation in 
the field, and will scarcely require any further explanation. 
Altogether this is the most practical mode of collecting 
cut cane by steam power whicl we have yet seen proposed, 
and we hope to hear shortly of its being carried out in 
nractice. 

Messrs, J. and F. Howard, of Bedford, brought two novelties 
to Wolverhampton in the shape of a pair of steam ploughing 
engines fitted with their patent safety boiler. These engines, 
however, never entered into the competition as—as we have 
already recorded—they got into difficulties and partially 
stripped their gearing on the first day of their appearance 
at Barnhurst. Under these circumstances all we need say 
about them is that each had a boiler constructed on the 
same plan as the marine boiler of the Fairy Dell, illus- 
trated on page 155 of our last volume, and that this 
boiler was mounted towards one end of a wrought-iron 


frame, while on the same frame, but behind the space devoted | there is good reason for believing that the friction 


to the driver, was arranged the engine proper. 


The two | of tackle arranged on Messrs. Fisken’s plan is very far 


winding drums were arranged in a vertical position by | from being excessive. This view is, we understand, supported 


the side of the engine, their axes running transversely and 
one drum being behind the other. The ropes from the 


by indicator diagrams taken from the engine when the 
tackle was running “ light”—that is, driving the windlasses 


drums were led out over guide pulleys carried by swivelling | but not hauling an implement—but as we have not our- 
arms; but these pulleys appeared to us to be much too | selves had an opportunity of inspecting these diagrams, we 
small and the arms much too light for the duties they would | cannot say more abcut them here. We candidly admit 


have to perform. The whole arrangement, in fact, was one 
susceptible of much improvement, while as we stated on a 
former occasion the gearing was far too lightly proportioned 
considering that the engines were worked with steam 180 Ib. 
per square inch. Messrs. Howard were also the exhibitors 
of one of their cross-boiler double drum engines already 
described in our pages, and of a set of their well-known 
“roundabout” tackle with which they. did some good work, 
Amongst the implements for steam cultivation exhibited by 
this firm we noticed a combined ridging and subsoil plough 
—an implement forming one ridge at a time and provided 
with a strong subsoil tine for breaking up the ground be- 
tween the ridges—an improved corn-drill especially designed 
for use with steam cultivating apparatus, and a heavy drag 
harrow fitted with a new arrangement for regulating the 
depth of working. For each of these implements Messrs. 
Howard received a prize as we recorded last week. Messrs. 
Priest, Woolnough, and Michell, of Kingston-on-Thames, 
also exhibited a combined drill for steam“power, this im- 
plement consisting of two drills combined in’ one for drilling 
12 ft. wide by steam power, but capable also of being used 
as two separate drills, each 6 ft. Widegand worked by horse 
power when required to drill head 5 Soa 

The Ravensthorpe Engineering. Company, of Mirfield, 
exhibited “sets of tackle constructed on “Magstas, Riakeen’s 
system, of which we bave already spoken. According to 
these plans the cultivating implement is bauled backwards 
and forwards between a pair of self-moving anchor wind- 
lasses which traverse the opposite headlands, and which may 
be taken to represent a pair of engines qworking on the 
double engine system. These windlasgggare driven by a 
fast tunning manilla rope gin. in diameter, which is 
led round the plot of land to be cultivated and supported 
by grooved pulleys carried, by wooden standards. Motion 
is communicated to this rope by leading it round a Y-groove 
formed in the fly-wheel of the engine, and the proper tension 
is maintained by a straining pulley round which the rope 
is passed. We shall give in our next number illustrations 
of the details of this tackle, which will perhaps explain its 
construction more clearly. In the self-moving anchor 
windlasses, the gear for driving the winding drum 
is distinct from that by which the windlass is pro- 
pelled forward, either gear being capable of being stopped 
or started independently by means of friction clutches, the 
throwing into or out of gear being effected without stopping 
the engine. The windlasses would, we think, be improved 
by the addition of a simple arrangement of coiling gear, as 
the practice of allowing a wire rope to coil irregularly on a 
drum tends to destroy it rapidly ; this, however, is a detail 
which does not affect the principle of the system. The 
windlasses we should state are fitted with a very neat ar- 
rangement of steering gear in which the motion is trans- 
mitted from the hand wheel to the leading axle by a pair 
of epicycloidal wheels. 

The Ravensthorpe Engineering Company showed two 
complete sets of Messrs, Fisken’s tackle at Wolverhampton 
—one set being driven by a portable engine, and the other 
by a very neatly-designed 10-horse traction engine, con- 
structed by Messrs. Clayton and Shuttleworth. It was 
with this last-mentioned set of tackle that the competitive 
trials were carried out, and the excellent results recorded 
in our recent numbers attained, and it is of it that we 
intend more especially to speak here, The traction engine 
had a pair of 7in. cylinders, with 12in. stroke, and 
the effective diameter of the Y-groove in the fly-wheel being 
about 4 ft. Sin. ; it followed that each pound of effective 
pressure per square inch on the pistons represented a pull 
on the rope of 11.161b. less the amount absorbed in 
engine friction. Some indicator diagrams in our possession 
taken with engine running at about an average speed show 
a mean effective pressure of about 44 Ib. per square inch ; 
and this pressure—supposing there to be no losses by 
friction—would give a strain on the rope of about 491 lb. 
Making an allowance for engine resistances, the strain on 
the rope under the circumstances which existed at Barn- 
hurst may probably be taken fairly at about 4 cwt. This 
is a moderate strain for the rope used, and one under which 
the latter might probably be employed for a lengthened 
period. The speed of the rope we ascertained on many 
occasions during the trials both by timing the speed of the 
engine, and by noting the time occupied by a splice in the 
rope in making the complete circuit of the area under 
cultivation. Ascertained by these means the speed of the 
“flying rope” was found to vary between 3000 and 3500 ft. 
per minute, the average speed being about 3200 ft. per 
minute, thus giving with a strain on the rope of 4 cwt. a 
mean effective power transmitted through the rope of 43.44 
horse power. What proportion of this power is absorbed 
in driving the rope and windlasses, &c., and what propor- 
tion is actually transmitted to the rope hauling the imple- 
ments it would be impossible to ascertain exactly without 
the aid of a dynamometer on the latter; but judging 
from the amount of work dene in proportion to the power 
developed by the engine, and comparing it with 





that done by engines working on the other systems, 
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that we at one time entertained but a very indifferent 
opinion of Messrs. Fisken’s system, but the performance of 
their tackle at Woverhampton has much predisposed us in 
its favour. In common with many others who witnessed 
its trials, we were much surprised at the quickness with 
which it was arranged for work; and it is only fair to 
Messrs. Fisken that special attention should be directed to 
the facilities which the system affords for placing the 
engine in some convenient position where fuel and water 
can readily be conveyed to it. The weak point in the 
system—and every system has its weak point—is the high 
speed at which many of the parts are driven, a speed which 
it is feared by some may give rise to frequent breakdowns 
when the tackle is in the hands of ordinary farm labourers. 
There is some force in this objection, no doubt; but we 
believe that any difficulties which may be likely to arise 
from this cause have been very generally overrated. Those 
parts in which heating may most probably be expected to 
occur are the bearings of the corner and tension pulleys, 
and of the high speed parts of the windlasses. At present 
the corner and tension pulleys used are about 20 in. in 
diameter, and they thus make about 640 revolutions per 
minute when the rope is passing over them; but this speed 
can readily be reduced to one-half if found necessary, by 
simply increasing the diameter of the pulleys proportion- 
ately. The spindles of these corner pulleys run in long 
sockets containing the bearings, and charged with tallow, 
and they appear, as far as can be judged from the trials at 
Barnhurst, to require no special attention, The moving 
parts of each windlass have the advantage of being directly 
under the eye of the man in charge, and with ordinary care 
and good workmanship, we see no reason why trouble 
should arise from hot bearings. It is true that during one 
of the trials at Barnhurst, a bearing of one of the windlasses 
did get hot, and ultimately caused a failure; but this 
failure can scarcely be said to be due to the hot bearing 
alone, but more to the fact that those in charge of the 
tackle decided to continue the trial, and risk a breakdown, 
rather than stop and take effective measures for cooling 
the bearing. A similar failure might have arisen from a 
hot crank-shaft bearing in an ordinary ploughing engine. 
Of course, in really careless hands the tackle would stand a 
good chance of “ coming to grief ;” but it is very unprofit- 
able to employ careless hands with any tackle, and all users 
of steam-cultivating machinery would do well to bear this 
fact in mind. Altogether, we consider that Messrs. Fisken’s 
tackle, thoroughly well merited the award made to it, and 
we shall watch its further practical development with in- 
terest. In conclusion, we should state that there are no 
special features in the implements used by Messrs. Fisken, 
either balance or turning implement of Messrs. Fowler or 
other makers being used as may be found desirable. 

Messrs. Amies and Barford, of Peterborough, exhibited a 
set of “roundabout” tackle with Campain’s patent self- 
moving anchors, of which we have already spoken, and a 
sketch of which appeared in this journal on page 381 of our 
eighth volume. Since the publication of that sketch, how- 
ever, the construction of the apparatus has been simplified, 
and we hope shortly to illustrate it in its present form. 
Meanwhile we may describe it briefly. Each anchor, then, 
consists of a wooden frame mounted on four dise wheels of 
the usual moving anchor pattern, and carrying the pulley 
round which the hauling rope is passed. One of the axles 
is capable of being turned on a centre for the purpose of 
steering the anchor; while on the other, or hind axle, are 
fixed two or more sets of cross tines, which sink into the 
ground as the axle revolves. ‘These tines used formerly to 
be mounted on a separate axle, but the present arrange- 
ment is not only more simple, but is found to be preferable 
in other respects. The anchors being situated at the corners 
of the plot under cultivation, most distant from the engine, 
the pull of the rope tends to move them forward, and this 
tendency is resisted by the tines on the hind axle, that axle 
being prevented from revolving by a suitable ratchet ar- 
rangement. When it is required to shift the anchor for- 
ward, however, the axle is released, and it then turns until 
again checked by the ratchet, thus allowing the requisite 
forward motion. The arrangement is one saving much 
labour, and throughout the trials it performed admirably 
without a single failure or hitch of any kind. 

Messrs. Amies and Barford’s tackle was driven by 4 
traction engine, built by Messrs. Tuxford and Sons, this 
engine being coupled to a windlass constructed by the same 
firm, Of Messrs. ‘Tuxford’s engine we have already spoken ; 
but of the windlass, which was subsequently exhibited at 
their stand, and which was undoubtedly the best apparatus 
of its class on the ground, we must give some particulars 
here. The windlass, then, consists of two rope drums 
mounted on an axis, which also carries a spur wheel driven 
by a pinion on the belt pulley shaft in the usual way- 
Each winding dram is capable of being connected to the 
drum shaft by means of a set of three toggle arms, which 
can be expanded radially, and which when thus expanded 
force three cast-iron blocks into contact with the turned 
inner periphery of the drum, thus driving the latter by 
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friction. The toggle arms are expanded and contracted 
by a screw traversing the winding drum shaft, the arrange- 
ment being such that one set of arms is expanded when 
the other is contracted, and vice vers¢. Thus either drum 
can be connected or disconnected at pleasure, and the 
arrangement possesses the important advantage of enabling 
the windlass man to stop or start the implement at any 
time without interfering with the engine. In addition to 
the frictional starting and stopping gear, each winding 
drum is also provided with a simple automatic brake for 
the purpose of checking its motion while the rope is being 
payed off. This brake consists of a wrought-iron strap 
placed around a suitable part of the drum, and having its 
ends counected toa short lever, which vibrates on a fulcrum 
fixed to the frame of the windlass. That end of the brake 
strap proceeding from the lower side of the drum is coupled 
to the end of this lever, while the other end is coupled to 
the latter at a point intermediate between the end and the 
fulcrum. When the tail rope is being hauled off a drum 
the latter revolves in such a direction that the side next 
the fulerum just mentioned rises; and, the brake strap 
being partially carried round with it, the manner in which 
the strap is coupled to the lever, gives rise to a tightening 
action. This brake action is automatic, the brake being at 
once applied to either drum, on the latter commencing to 
*pay off the tail rope, while the drum can be at once set 
free if desired by the attendants simply raising the outer 
end of the brake lever. ‘The whole arrangement acts ad- 
mirably in practice, and is a very convenient one. 

Before leaving Messrs. Amies and Barford’s steam 
ploughing tackle, we must mention two or three implements 
intended to be used with it, which are worthy of special 
notice. One of these is the press wheel roller illustrated 
by us on page 43, and for which the firm were awarded 
a prize. This roller is 7 ft. 6in. long by 3 ft. in diameter, 
and it is fitted with a simple but powerful steerage for turn- 
ing at the headlands. Its general construction will be 
evident from the engraving without further explanation. 
Another good implement was a set of drag harrows, con- 
structed on a plan invented by Mr, J. Osler, of Walrond 
Park. This set of harrows consists of three plain trian- 
gular frames, two of these frames being arranged side by 
side with their bases in a line with each other, while the 
third is placed in front, the two extremities of its base 
being linked to the apices of the two frames first men- 
tioned. The tines are fixed along the sides of the triangular 
frames, and the distance between them can thus be readily 
adjusted, while the whole arrangement gives great flexi- 
bility. For travelling one of the frames is mounted on 
wheels, while the others are packed compactly on the top 
of it. The harrows are fitted with a simple arrangement 
for steering and turning at the headlands, and the tines 
can thus be made of a curved form, an important advan- 
tage. The ploughs and cultivators supplied with their 
tackle by Messrs. Amies and Barford are also of good 
patterns, but they require no special description. Their 
portable wire-rope tarring machine, also, is very well 
adapted for dressing the wire ropes used in steam cultiva- 
tion. It simply consists of cleaning brushes and of a 
furnace, with a trough containing the composition, which 
can be applied in the heated state in the open air. The last 
implement of Messrs. Amies and Barford’s we wish to refer 
to here is an improved rope porter for steam cultivation, 
made of tubular iron. In this porter, instead of the usual 
fork arrangement being employed, the rope is picked up 
and guided by a wheel, which can slide along a spindle, 
fixed at right angles to and above the carrying wheels. 

Messrs. Barrows and Stewart, of Banbury, exhibited a 
set of “roundabout” steam cultivating tackle with which 
some very good work was done at Barnhurst. The wind- 
lass of the tackle is of a very simple and substantial 
pattern, but it includes no features requiring special notice. 
During the trials it was driven by one of Messrs. Barrows 
and Stewart's double-cylinder engines with 8} in. cylinders 
and 13 in. stroke. We have always been admirers of the 
(lesign of Messrs, Barrows and Stewart’s engines; but in 
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this particular case there must have been some grave error 
in the setting of the valves or in the proportions of the 
latter and the steam passages, as a terrible amount of wire 
eg place. The annexed diagrams taken when 

. &gine was at work cultivating show this clearly. The 
agrams are drawn to a scale of 96 1b.=1 in., and when 
they Were taken the pressure in the boiler was 60 Ib., and 
the engine Was running at 140 revolutions. Under these 
ee the diagrams show a maximum pressure in 

le cylinder during one stroke of but 42 1b., and during 
the other of but 36 Ib. only, while even those pressures it 
will be noticed, are not attained until a considerable length 
of each stroke is performed. ‘The back pressure, too for 
Ge greater part of the length of the stroke is over 5 Ib. per 
may have bean eometins eteggeeiet by thssreiog te 
rane heritage vhat exaggers y throttling in the 
‘“lcator pipes; but at the moderate speed at which the 


driven by a pitch chain, and the design and workmanship 
are good throughout. 
of their useful 15-ton steam road rollers, which have already 


is, we are glad to say, rapidly extending. 


horse traction engine and the 8-horse Thomson road steamer 
which were tested on the brake, exhibited, during the later 


engine was being run when the diagrams were taken, we 
do not think any great effect is to be traced to this cause 
unless, indeed, the throttling wasmost excessive. However 
this may be, it is certain that the diagrams, as they stand, 
are very bad indeed. 
Mr. Edward Hayes, of Stoney Stratford, exhibited a 
set of tackle for working on the “roundabout” system on 
which much ingenuity had no doubt been expended, but 
which failed utterly when tried by the judges at Barn- 
hurst. Mr. Hayes’s windlass, instead of being driven by a 
connecting shaft, with universal joints, according to the 
general plan, was worked by a belt led from a very wide 
drum fixed to the crank shaft of the engine outside the 
fly-wheel, the great overhang of this drum rendering the 
arrangement a most unmechanical one. The windlass has 
three belt pulleys, one for driving each drum, and a loose 
pulley between them, while it is also provided with a steam 
brake, arranged so that the act of shifting the belt on to 
the loose pulley causes the brake to be applied to both the 
drum pulleys. Mr. Hayes also included amongst his 
tackle some self-moving anchors—in which the rope pulley 
was far too high above the ground level—and which were 
found in practice to yield from that cause, and also new 
forms of snatch block and rope porters, which it is unne- 
cessary for us to describe here. 
Mr. John Tenwick, of Grantham, whose annealing oven 
we illustrated a short time since, exhibited, besides some 
other things, which we shall notice ia their proper place, a 
self-adjusting pulley for steam ploughing and cultivation. 
The pulley is mounted on a central ball-joint, so that, 
when lifting a weight, or when acting as a guide pulley, it 
can be readily set to such an angle that the rope may lead 
fairly to it, and when thus set it can be secured in position 
by a suitable cap placed over the spherical bearing. The 
steam cultivating anchors constructed on this plan, and 
exhibited at Mr. Tenwick’s stand, appeared as if the pulley 
would be carried too high above the ground level for proper 
stability ; but we were informed by Mr. Tenwick that they 
were intended to be well buried, so as to keep the pulley 
down low, and Mr. Tenwick, moreover, recommends that in 
the case of farms on which the roundabout system of 
cultivation is in regular use, the spindles or stands for the 
fixed anchor pulleys should be permanently bedded in con- 
crete in their proper positions in the several fields. Where 
the tracts of land cultivated without shifting the engine 
and windlass are large this plan, if carried’out, would in- 
volve but a comparatively small additional first cost, and it 
would undoubtedly save time in getting to work and the 
trouble resulting from the main anchors yielding. 
Mr. James Coultas, of Grantham, exhibited, amongst 
other things, an 8 ft. 6 in. 14-row corn and seed drill for 
steam power, fitted with Fowler’s fore steerage. This was 
a well-designed implement, which was stated to have been 
successfully worked all the spring upon every description of 
soil, Another exhibitor of new implements to be worked 
by steam tackle was Mr. John Allin Williams, of Baydon, 
who showed and submitted to trial a combined roller, 
cultivator, and set of three harrows. In this implement 
the cultivator—which could be lifted when a turn was to 
be made—was arranged behind the roller, and was, in its 
turn, followed by the harrows. 


TRACTION ENGINES. 
Of most of the traction engines shown at Wolverhampton 
we have already given particulars, and of this class of 
exhibits, therefore, we shall have to speak but briefly here. 
Messrs. Aveling and Porter, of Rochester, in addition to 
their three competitive engines already described by us, 
showed a 12-horse ploughing engine, one of a pair intended 
to work on the double-engine system. This engine should 
perhaps have been included amongst the exhibits noticed 
by us above, but as it was shown without its winding 
drum, and was regularly employed as a traction engine 
during part of the meeting, we have chosen to include it in 
the present class. We should mention that the engines 
constructed by Messrs. Aveling and Porter for working on 
the double engine system are built right and left-handed, 
the arrangement being such that the rope is always led 
from that side of the winding drum towards which the 
driving pinion is situated. The effect of this is that the 
centre pin on which the drum is mounted has to beara 
strain equal only to the difference between the strain on the 
rope ana the driving pressure of the pinion, and it is thus 
subjected to much less wear than when the rope is led off 
from the opposite side to the pinion, as is the case with one 
engine of each pair constructed in the ordinary way. In 
the engine of which we are now speaking, the road gear is 


The same makers also showed one 
been described in our pages, and the employment of which 


Mr. Charles Burrell, of Thetford, in addition to the 8- 


days of the show, a 12-horse road steamer of a new pattern 
constructed by him for the Turkish Government. This 
engine, of which we publish an engraving on page 39, 
has a boiler of the locomotive type, this boiler being 
balanced on the driving axle and being capable of being 
raised or lowered at the firebox end by means of a rack, 
pinion, and worm wheel, so that its axis may be kept 
horizontal whatever may be the incline of the road on 





feet of firebox surface and 205 square feet of tube surface, 
making 231 square feet in all. The engine has two 
cylinders, each 7} in. in diameter by 10in. stroke, these 
cylinders being fixed at the top of the boiler near the fire- 
box end as shown. The crank shaft is of wrought iron 
with the eccentrics forged in one piece with it, and a steel 
‘countershaft is provided to obtain two speeds. The gearing 
is throughout made of McHaffie’s cast malleable iron. The 
driving wheels are 6ft. in diameter and are fitted with 
Thomson’s india-rubber tyres 14in. wide, while the two 
leading wheels, which are situated but a short distance 
apart, are 4 ft. 2 in. in diameter and have rigid tyres 7} in. 
wide. The load is transmitted to the axle of these wheels 
by a spring. The water tank is arranged under the boiler 
and will hold about 250 gallons, while the coal bunker is at 
the front end by the side of the steersman. The weight 
of the engine is stated to be 8 tons. We like the general 
arrangement of this engine and we believe that it will be 
found to answer well; but we expect that in practice the 
appliances for inclining the boiler with respect to the 
frame will be very little used unless indeed the engine has 
to work on an unusually long continuous gradient. The 
fact is, that unless there are glass water gauges at each 
end of the boiler and the man in charge is capable of seeing 
both these gauges at once there is always a strong chance 
of more harm than good being done by attempts to incline 
the boiler. In an engine intended to work over rapidly 
rising and falling ground we should have ourselves preferred 
to get over the difficulty of variations of water level by 
using a very short boiler rather than by resorting to any 
gear for inclining it. Short boilers can be made to work 
just as economically as long ones if the diameter of the 
tubes is suitably proportioned to their length. 

Messrs. Maude and Walker, of Shrewsbury, were the 
exhibitors of a wonderful specimen of traction engine 
building, which may possibly have been sent by its makers 
as an example of “how not to do it.” Judging from the 
few eccentric evolutions made by this engine in getting into 
position, it possessed a strong will of its own, which the 
mechanical apparatus at the command of the driver were 
insufficient to enable him to control. As an instance of 
these appliances, we may mention that the valve was driven 
by a single eccentric having a bevel wheel attached to it, 
and the reversing was performed by the driver, more or 
less skilfully, getting a pinion into gear with this bevel 
wheel, and thus turning the eccentric on the crank shaft! 
Altogether the engine ought to have been seen to be appre- 
ciated, and we shall not, therefore, attempt to describe it 
further. 

Messrs. Robey and Co. intended to have exhibited a 
Thomson road steamer, and Messrs. Ruston, Proctor, and 
Co. a road steamer fitted with Nairn’s elastic tyres, but 
both these exhibits made their appearance in the catalogue 
only. 

PoRTABLE AND FIxED ENGINES. 
No striking novelties were to be found in this class of 
exhibits at Wolverhampton, and even minor improvements 
in constructive details were rare. Messrs. Clayton and 
Shuttleworth had, as usual, an admirable show of engines 
at their stand, but in one of these engines only did we 
notice any novelties of construction. This engine had 
crank-shaft brackets of a new and very neat design, while 
it was also fitted with a disc balance weight applied to one 
side of the crank, and with an exceedingly compact arrange- 
ment of feed-water heater. This disc balance weight, we 
are sorry to say, looks clumsy, and we doubt whether it 
possesses any practical advantage sufficient to make up for 
its want of beauty. ‘The feed-water heater is constructed 
on the plan of leading a jet of steam from the exhaust into 
the overflow pipe or passage through which excess of water 
from the pump passes back into the feed tub. The details 
of the arrangement are worked out in an exceedingly neat 
way, well worthy of a word of praise. Messrs, Clayton 
and Shuttleworth’s exhibits include the 10-horse fixed 
engine which gained first honours at Oxford last year, and 
also an 8-horse fixed engine of a somewhat similar pattern. 
Both these engines were admirable examples of the highest 
class of engineering workmanship. 
Messrs. Marshall, Sons, and Co., of Gainsborough ; 
Messrs. Robey and Co., and Messrs. Ruston, Proctor, and 
Co., all had good shows of well-made engines of their 
usual patterns, but we noticed nothing new in engine-build- 
ing at either of these stands, except a neat form of connect- 
ing rod large end employed in their 3-horse vertical engine 
by the last-mentioned firm. This end is of the strap pat- 
tern, but the butt is cut out, so as to form a recess, in which 
an oil-cup attached to the upper half of the brass bearing 
stands. The arrangement is a convenient one for vertical 
engines, and we expect to see it copied at next year’s show. 
Among the exhibits of the Reading Iron Works Com- 
pany, Limited, were some horizontal fixed steam engines of 
good design and workmanship, representing the different 
series of engines now manufactured by this firm. We should 
state here that, as regards first cost, these makers 
have found it convenient to classify their engines into two 
classes, A and B, the former comprising engines fitted with 
all the special appliances to produce economical working, 
while the engines of the second class are of a simpler con- 
struction, and of plainer finish, which, of course, admits of 
a considerable reduction in price. It is unnecessary that 
we should describe the ordinary patterns of engines con- 
structed by these makers, as they are now well known, but 
we should state that since the last show at Oxford the 





which the engine is working. The boiler has 26 square 


Reading Iron Works Company have introduced a new 
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series of small horizontal fixed engines of very neat design. 
and of these engines two samples—a 1-horse and a 2-horse 
—were exhibited at Wolverhampton. These small engines 
are self-contained on a strong and rigid bed-plate, this 
latter forming, with the front cylinder cover and the 
plummer blocks for the crank-shaft bearings, one single 
casting, to the end of which the cylinder is secured. The 
engines are also fitted with a neat form of high-speed 
governor. One advantage due to their general arrange- 
ment is the ease with which they can be fixed; they cap, 
in fact, be placed on any floor without masonry, while their 
compactness and stiffness admit of high working speeds 
without any fear of greatly increased wear and tear. 
Messrs. Ransomes, Sims and Head, of Ipswich, showed 
nothing new in portables this year, but the engines they 
did exhibit were examples of thoroughly good workman- 
ship. Messrs. Taxford and Sons also adhered to their 
well-known patterns, and showed a large collection of the 
engines of the various types made by them, including some 
of their steeple and inverted cylinder engines with return 





tube boilers. 


Mr. Uriah Nicholls, of Manchester, exhibited a combined 
vertical engine and boiler which was compact and well 
made, but which possessed the objectionable feature of the 
crank shaft being passed through a tube which traversed 
the boiler, the result being that in order to do anything to 
the crank shaft bearings either the fly-wheel or the crank 
has to be taken off and the shaft withdrawn endways. The 
last engines we shall notice here are the queer little oscillating 
engines shown by Mr. Joseph Davies, of Wednesbury, and 
these we notice, not because we admire them, but because 
we feel some curiosity as to the amount of steam they would 
devour per horse power per hour. We should like to see 
one tried on the brake. But we suppose that when a two- 
horse engine with feed-pump, governor, &c., complete is 
offered for 14/1. 10s., we must expect it to possess a good 
appetite for coal and water. 

Of boilers built up in sections, there were three exhibi- 
tors. First, Messrs. Howard showed examples of their 
well-known safety boilers, one with vertical, and the other 
with horizontal tubes. The latter requires no brick setting, 
and in the example exhibited the end joints of the tubes 


Cleared Lend 





drill, invented by Mr. W. Randall, of the same place, which, 
after being thrown out of gear, can be quite raised for 
turning. In one form of the machine the lifting is done by 
eccentrics on the driving axle. The implement has a very 
simple lever steerage, and it is arranged so that all the 
weight can be thrown upon the coulters if necessary. In 
speaking of drills, also, we should mention a simple ‘ drill- 
setting board” exhibited by Messrs. William Walker and 
Sen, of Tithley. This is simply a board having the ex- 
treme width of the drill marked on it, and having the inter- 
mediate space divided out by lines numbered to correspond 
to the number of drills to which they refer. Thus four of 
the lines are marked “ 4,” to show that they indicate the 
positions of the drills when four are in use, while five other 
lines are marked “ 5,” and so on. This board appears to 
be a handy little contrivance, calculated to save much 
trouble in setting the drills. 

Mr. Lewis Wright, of Hannah, Alford, was the exhibitor 
of a very ingenious self-ridging potato drill, designed by 
him, and made by Mr. Thomas Ashby, of Louth. In this 
implement the seed potatoes, whether whole or cut, are 
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Messrs. E. R. and F, Turner, of Ipswich, showed a port- 
able engine fitted with the piston valves and arrangement 
of self-adjusting expansion gear illustrated by us on page 
464 of our tenth volume. Messrs. Tangye Brothers and 
Holman exhibited examples of their very neatly designed 
stationary engines which have already been illustrated in 
our pages and they also showed a number of their well- 
known “special” steam pumps. One of these pumps is 
now at work at Messrs, J. Pease and Company’s colliery at 
Bishop Auckland, where it is raising 120 gallons per 
minute on the enormous lift of 1048 ft. This pump has a 
steam cylinder 26 in. and a pump cylinder 6} in. in dia- 
meter, the stroke in both cases being 6ft. Messrs. Hay- 
ward Tyler and Company also showed, amongst a variety 
of other things, a collection of their “universal” steam 
pumps, of the construction and performance of which we 
have had occasion to speak favourably on former occasions. 

Messrs. Brown and May have to be included amongst 
the makers who adhered to their ordinary patterns, but we 
must bestow a word of commendation on their vertical 
engines, which are provided with ample boiler power and 
are altogether a very good job. Some other very well made 
vertical engines were exhibited by Messrs. Davey, Paxman, 
and Company, of Colchester, these engines being fitted with 
the Davey-Paxman boiler, of the construction and perform- 
ance of which we gave a full account on page 273 of our 
tenth volume. During the Wolverhampton show one of 
these boilers was exhibited at work with the manhole cover 
removed, and the thoroughness of the circulation together 
with the efficiency of the deflectors at the top of the water 
tubes in preventing the rising current of water from being 
projected into the steam space were very clearly seen. For 
the sake of illustration some of the tubes were worked with- 
out deflectors, and the contrast was very remarkable. The 
more we see of this boiler the more we like it. 

Mr. W. S. Underhill, of Newport, showed three engines 
fitted with the form of slide valve applied by him to his 
competing engine at Oxford last year, this slide valve 
forming a kind of moving steam chest, and carrying with 
it the throtile valve. The effect of the arrangement is that 
there is very little steam space between the throttle valve 
and the cylinder, and any movement of the throttle valve 
thus affects the engine with great promptness. Messrs. 
Ashby, Jeffery, and Luke, of Stamford, showed some very 
neat portable vertical engines mounted on three wheels 
large enough for travelling on the road, the front wheel 
being fitted to a turntable frame. The platform on which 
the boiler stands forms the feed-water tank, and the general 
arrangement and design are good. We understand that it 
was the intention of this firm to have exhibited and sub- 
mitted for trial a traction engine with wooden wheels con- 
structed on a new plan, but they were not able to get it 
completed in time. A very neat and well made little 
vertical engine was also exhibited by Messrs, Riches and 





Watts, of Norwich. 
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OF COLLECTING CUT CANE FROM SUGAR PLANTATIONS, 
were made in a very simple way. Next, the Patent Steam 
Boiler Company, of Birmingham, showed a 30-horse boiler, 
constructed on Mr. Root’s plan, described by us on page 
102 of our ninth volume; and, lastly, the Isca Foundry 
Company exhibited one of Miller’s cast-iron boilers, of 
which we published an illustrated account on page 488 of 
our sixth volume. This last-mentioned boiler was shown 
fitted with Berryman’s water regulator, illustrated and de- 
scribed by us in our last number. 

Mr. William Taylor, of Birmingham, exhibited several 
sets of Martin’s Argand firebars. These bars are cast of iron 
specially suited for the purpose, and they are provided with 
numerous air passages which, it is claimed, render the bars | 
lighter and, at the same time, more durable than ordinary 
firebars. 

Fieip IMPLEMENTS. 

Of ploughs, Messrs. J. and F. Howard had, as usual, 
an extensive show, including several new patterns. One 
of these was a plough having a wheel behind, thus avoid- 
ing the use of a slade, and its consequent friction. A second | 
was a turnover plough, having hind wheels, and being made 
to be guided by a man walking by the side of it; while 
there were also new forms of turn-wrest, and double- 
furrow ploughs, and a three-furrow plough, fitted with a 
seat for the ploughman, and convenient steerage. We no- 
ticed, also, that Messrs. Howard are now making their | 
harrows with the frame bars of a } section, a form which 
gives great rigidity combined with lightness. 

Messrs. Ransomes, Sims, and Head, of Ipswich, were 
also large exhibitors of ploughs, and we noticed at their 
stand a very light double-furrow plough, well adapted for 
light soils, a new double-furrow ridging plough, with a 
well-contrived lifting and turning apparatus, and some 
other very useful and well-made implements. 

The greatest novelty in the way of ploughs, however, was 
the American revolving mould-board plough, exhibited by 
Mellard’s Trent Foundry, Limited, and we believe was 
first shown by them at the last Smithfield Club Show. In 
this plough the ordinary mould board is replaced by a re- 
volving disc, the action of which is stated to make the 
operation of the plough more like digging than ploughing. 
A great variety of ploughs constructed on this plan, and 
applicable to different purposes, were exhibited, and some | 
excellent work was done by the implement during some | 
trials at Barnhurst. 

Messrs. Coleman and Morton, of Chelmsford, were one of | 
the few firms who exhibited implements for hop cultivation, | 
and we noticed at their stand a light cultivator with seven | 
tines, and a neat arrangement of hop-sy ringing engine, for 
which latter they received a prize. This engine consisted | 
simply of an iron barrel mounted on high wheels, and fitted | 
with a good pump provided with an air vessel, so that a 
steady stream could be delivered on the plants. 

Mr. George Holdom, of Bletchley Iron Works, Fenny 
Stratford, was the exhibitor of a very good corn and seed 











(See page 40. ) 


placed in a box, from which they are taken one by one by 
endless chains, having links of such a shape as to form a 
series of cups. These chains deliver the potatoes to the 
tubes which deposit them, while other tubes are provided 
for manuring. The machine, in fact, performs ridging, 
setting, manuring, and covering at one operation. The 
details of the implement are exceedingly well worked out, 
and there is nothing complicated about it. 

Of the mowing and reaping machines exhibited, we shall 
speak but briefly, as there were no novelties calling for a 
detailed description here. Messrs. Howard showed their 
now well-known “International” reaper and “ British” 
mower, one of the latter being titted with an arrangement 


| for specially adapting the machine to very uneven ground, 
| which, we believe, was first exhibited by the firm at the 


last Smithfield Club Show. The Reading Iron Works 
Company also showed mowers of their usual patterns, as 
did also Messrs. Samuelson and Co., of Banbury, the latter 
firm having a very good and extensive collection of ex- 
hibits in this class. Mr. A. C. Bamlett, of Thirsk, showed 


| some reapers in which some new features had been intro- 


duced, but cannot say we admiréd them, and we have no 
space to describe them here. Messrs. Hunt and Pickering, 
of Leicester, also exhibited mowing and reaping machines, 
with some new points of detail about them, and the same 
may also be said of the mowers and reapers exhibited by 
Messrs. Picksley, Sims, and Co. (Limited), of Manchester, 


| Mr. Walter A. Wood, and Messrs. Burgess and Key, of 


London. 

Mr. John Tenwick, of Grantham, exhibited examples 
illustrating his plan of constructing the cutting parts of 
reaping and mowing machines by using hardened steel jaws 
as mouthpieces for the knives to work against, similar to 
the mouthpiece of chaff cutters. The knives are bevelled on 
the top and bottom sides, thus forming a cutting edge on the 
bottom part of the finger as well as on the top part of the 
thumb, while this latter is also made to answer the double 
purpose of a knife guide and finger. Mr. William Ashton, 
of Horncastle, was the exhibitor of a “chisel-tooth” 
harrow, having teeth with points of a peculiar form, and 
fitted with lifting gear for regulating the depth of cut. 
This harrow can, by means of this gear, be raised on its 
wheels completely clear of the ground for travelling on the 
road. 

TurasHinc Macatyes, Screens, &c. 

In thrashing machines the most noticeable feature was 
the introduction of trussed frames by two of the makers, 
and the increased employment of adjustable screws, such as 
Penney’s and Rainforth’s. Thus Messrs. Clayton and 
Shuttleworth are now making their machines with side 
frames having two diagonal bars inclining upwards from 
the ends, and almost meeting at the centre, the whole form- 
ing a frame somewhat resembling a roof principal with two 
king posts. This arrangement gives great rigidity, enables 
the bottom bar of the frame to be materially lightened, 
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and altogether makes a thoroughly good job. Messrs. 
Ruston, Proctor, and Co., also show thrashing machines 
with trussed frames; but instead of employing diagonal 
frame bars as is done by Messrs. Clayton and Shuttleworth, 
they make the diagonal trusses of light half-round iron, 
these trusses, like Messrs. Clayton and Shuttleworth’s, ex- 
tending upwards from the ends towards the centre. The 
half-round bars are of course under these circumstances in 
compression, but the fact of their crossing and being 
secured to the other framing does away with any chance 
of their buckling. Messrs. Robey and Co., exhibited speci- 
mens of their machines with iron frames, which we have 
had occasion to commend on previous occasions, and other 
makers adhered in almost all cases to their usual patterns. 

Among a number of implements exhibited by Mr. Boby, 
of Bury St. Edmund’s, we noted an ingenious self-acting 
corn screen. Mr. Boby makes these machines to screen 
from about 80 to 200 bushels per hour, and the cleaning 
apparatus is rendered self-acting in the following manner. 
The grain in passing from the hopper to the screen causes 
to revolve, by its weight, an overshot or breast wheel placed 
in a convenient position. The motion thus imparted to this 
wheel is then transmitted by means of cranks and rods to 
the cleaning collars between the wires of the screen, and the 
screen is thus kept free from substances, which would other- 
wise collect in them and render them useless. The apparatus 
is specially adapted for a hanging screen when the grain is 
supplied to the hopper from the floor above, but it may 
also be arranged on the floor and the hopper filled in the 
usual way. In either case the machine has the advantage 
of requiring no manual labour to keep it clear. 

In elevators we notice two novelties, the one being the 
folding balance elevator exhibited by Messrs, Tasker and 
Son, of Andover, and the other the slow-motion auto- 
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matic folding elevator made by Messrs. Wallis and Steevens, 
of Basingstoke. Messrs. Tasker and Son’s elevator is 
mounted on a single pair of well-made wrought-iron wheels, 
5 ft. in diameter, and it is contrived so that when folded for 
travelling it balances well on these wheels. The arrange- 
ments for opening and folding are simple and efficacious, 
and the whole is a very good job. Messrs. Wallis and 
Steevens’s elevator is also a good implement, and the auto- 
matic folding apparatus is ingeniously contrived. It 
would, however, be impossible for us to describe its arrange- 
ment clearly without the aid of drawings, 


MILLs AND GrinpInc, CrusHING, AND CUTTING 
MACHINERY. 

In mills, a decided departure from ordinary practice was 
exhibited in Mr. Edward Evans’s vertical mill, shown by 
the maker, Mr. George Parsons, of Martock. Many of our 
readers wili remember Mr. Evans’s mill—in which the 
stones run in a vertical instead of a horizontal plane—being 
exhibited at the Manchester show; but since that time 
many improvements have been made in its details, and that 
shown at Wolverhampton was a very neat and compact 
looking machine. Mr. Evans’s plans have undoubtedly 
much that is good about them; but as we intend shortly to 
illustrate his mill as now made, we shall not enter into 
details concerning them here. 

{n the ordinary corn mills exhibited at Wolverhampton, 
almost all the makers had adhered to their regular patterns. 
Messrs. Clayton and Shuttleworth, however, we noticed, 
had adopted the new, and very good form of framing, illus- 
trated by us on page 139 of our last volume, for their double 
as well as their single mills. 

‘ Messrs. Oldham and Booth, of Kingston-upon-Hull, 
showed a new bone-dust mill intended for reducing to dust 
the 4 in, bones which have passed through an ordinary mill. 
The machine, which is well made, consists simply of a pair 
of serrated rollers, between which the crushed bone is 


tion. 


and described by us in our last number. 


mounted on wheels for convenience of transport. 


the jaw vertically. 


screw. 


efficient. 


series of circular saws placed close together side by side 
These machines appear to do their work effectively. 








*S ROLLER FOR STEAM POWER. 





passed. Close to the above-mentioned exhibit, also, Messrs. 
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beating arms. These mills appear to be capable of turn- 
ing out a large quantity of work, and they are suitable 
for reducing a great variety of materials, 

Amongst the chaff-cutters exhibited those constructed 
by Messrs. Ashby, Jeffery, and Luke, of Stamford, are 
worthy of special mention, The new chaff-cutters of these 
makers are built upon a strong and firm wrought-iron 
foundation frame, and are mounted upon lifts of angle 
iron, the whole being a good strong job. The gearing also 
is well protected by a casing. Messrs. Southwell and Co., 
of Rugeley, also had some new chaff-cutters of a good 
pattern; the same firm also exhibited a new form of grist 
mill, in which the “concave,” between which and the 
serrated drum the corn to be ground passes, is held up in its 
place by a weighted lever, the intention being that the con- 
cave shall yield in the event of any hard substance which 
cannot be ground being inadvertently passed through the 
mill. We are very doubtful, however, about the concave 
being able to yield with sufficient promptness to prevent 
damage. The drum and concave are chilled castings, and 
it is stated that the grinding surfaces can be re-sharpened 
and brought to a true face by running a little fine sand or 
emery through the mill. Messrs. Richmond and Chandler, 
of Salford, also showed a chaff-cutter adapted for cutting 
two lengths, one of the knives being adjusted to a loose 
plate, which may be attached and removed at pleasure, 
according to whether a Zin. or a 3in. cut is desired ; 
and Messrs. Picksley, Sims, and Co., of Manchester, ex- 
hibited, besides some good chaff-cutters and root-pulpers, 
a treble-action turnip-cutter capable of being used for the 
operations of slicing, fingering, or pulping at pleasure. 

In this class of cutting machines we have also to include 
some neatly-constructed sausage-chopping machines ex- 
hibited by Mr. John Gardner, of Birmingham. In these 
machines the materials to be cut up are placed in a re- 
volving pan with a wooden bottom, and subjected to the 
action of five rising and falling knives (one of which is 
placed at right angles to the others), driven from a crank 


Hamilton Woods and Co., of Salford, showed a very neat 
little self-contained malt mill, with screen, &c., suitable for 
small breweries, and well worthy of a word of commenda- 


Mr. H. R. Marsden, of Leeds, showed his useful stone- 
breaking machine, at work as usual, the leading novelty at 
his stand being the machine with curved jaw, illustrated 
This stone- 
breaker, by the way, was exhibited fixed on a wooden 
frame with a vertical engine for driving it, the whole being 
The 
Dunston Engine Works Company also showed a new 
arrangement of Archer’s stone-breaking machine, in which 
the stones are crushed between a revolving roller and 
reciprocating jaw, the roller being fluted horizontally and 
The machine exhibited at Wolver- 
hampton was fitted with an elevator for raising the broken 
stone into a hopper, from which it could be discharged into 
carts, one side of this hopper being perforated to form a 
The idea of raising the broken stone in this way 
is good, but in the particular machine exhibited, the 
screening surface of the hopper was too short to be thoroughly 


Close to the above machine Messrs. Atkin and Sons, of 
Birmingham, exhibited in action their bone and hoof-saw- 
ing machine, this machine consisting of a box in which the 
bones or hoofs to be reduced to dust are placed, and from 
which they are thrust out, by a kind of piston, against a 
In 
the same range of shedding, also, Messrs. Brown and May 
showed Norton and Hawksley’s grinding and disintegrat- 
ing mill, in which the operation of grinding is performed 
by the percussive action of rapidly-revolving flyers or 


shaft, which extends across the top of the machine. One 
of the machines exhibited had an engine combined with it on 
the same frame. 
Woop-Workine MAcurinery. 
Decidedly the largest collection of wood-working ma- 
chinery at the Show was that of Messrs. Thomas Robinson 
and Sons, of Rochdale. The exhibits of this firm included 
some strong and well-made circular saw benches, their com- 
prehensive “ universal general joiner,” of which we gave a 
description in our account of the Oxford Show, a band saw, 
of particularly neat design, which we intend to illustrate 
next week, a very good combined deal and log frame, which 
we shall also probably illustrate, and a variety of planing, 
moulding, mortising, and tenoning machines, and deal 
frames, &c., of the usual patterns made by the firm. Be- | 
sides these, Messrs. Robinson’s exhibits also included one 
of Armstrong’s ingenious and now well-known dovetailing 
machines, which has already been described in our pages. | 
| 
| 















































































The workmanship in the whole of Messrs. Robinson’s ma- 
chines was excellent, 

Of the chief novelties at Messrs, Allen Ransome and Co.'s | 
stand we gave an illustrated description in our last number, | 
and we need merely add here, therefore, that the other 
exhibits included one of the handy little shaping and 
chamfering machines, and the quadruple spoke-shaping 
machine, respectively illustrated by us on pages 63 and 
86 of our last volume. 

Messrs. Charles Powis and Co.'s, of Millwall, exhibits 
were not all erected when we left Wolverhampton, and we 
can therefore say but little about them. So far as we could 
see, however, they were all of the regular patterns made by 
the firm with the exception of a new “ carpenter and joiner,” 
the details of which, however, we were unable to examine. 
Messrs. Charles Powis and Co. also exhibited an engine for 
driving their machinery, this engine being of a pattern 
somewhat resembling Messrs. Tangye’s, but having the 
cylinder cast in one piece with the bedplate. 

Messrs. Powis, James, Western, and Co, showed a large 
collection of machines, including several of very good 
patterns, but no special novelties. Amongst the exhibits at 
this stand we noticed a good set of machines for wheel- 
wrights, including spoke-shaping and tanging, and felloe 
boring and shaping machines. The whole were driven by 
an engine having its cylinder inclined at an angle of about 
45° to the base-plate, which also carried a vertical boiler. 
The general workmanship of this engine was good, but its 
appearance was much marred by the arrangement of the 
steam and exhaust pipes and by the want of lagging on the 
boiler and cylinder, while we doubt greatly whether the in- 
clined position chosen for the engine proper possessed any 
advantage counterbalancing the extra cost of construction 
which it involves. 


MISCELLANEOUS. 


At the stand of Messrs. Woods, Cocksedge, and Warner, 
of Stowmarket, we remarked a very simple little machine 
well worthy of notice in the class of which we are now 
speaking. This machine, which is the invention of the 
Rev. O, Reynolds, of Debach, is for making thatch, an 
operation which it accomplishes in a very simple way. 
The machine consists of a wooden frame supporting a 
spindle which is turned by a boy, this spindle having 
mounted on its inner overhanging end a wooden disc carry- 
ing a pair of bobbins, on which a supply of soft iron wire is 
wound. The two wires from these bobbins are led out 
through two holes in the disc, and across to the other side of 
the frame, where there are pairs of small rollers—the upper 
ones carried by a spring—between which the thatch, when 
made, isipassed. Let us suppose the disc carrying the 
bobbins to be in such a position, that the holes through 
which the wires are led are situated one above the other in a 
vertical line. This being thecase a bundle or wisp of 
straw is placed between the wires, and the dis¢ is turned 
one revolution. This secures the wisp of straw by forming 
a twist in the wires close to it on the side next the disc, and 
this being done a second bundle is inserted between the 
wires, and secured in like manner. In this manner a mat 
of thatch, consisting of a number of bundles of straw con- 
nected by iron wires and secured by a twist between the 
bundles, can be turned out at a very rapidrate. The thatch 
thus made can be turned to useful account in many ways. 
Messrs. Webb and Son, of Stowmarket, were the ex- 
hibitors of an excellent show of machine-driving bands, ae 
were also Messrs. J. and T. Hepburn and Sons, of South- 
work. Of Warren’s street-sweeping machine, an exhibit 
well worth notice, we have given an account on page 50. 
Mr Robert Willacy, of Preston, exhibited his patent 
appliances for preparing and supplying food to cattle. 
The idea of feeding cattle by machinery is somewhat 
extraordinary, but we do not doubt the. expediency of 
the “cattle feeder” when made use of on a large scale. 
In cases where hundreds of heads of cattle have to be fed, 
such an apparatus as designed by Mr. Willacy would cer- 
tainly be useful, economising labour and securing regularity 
in feedi The impl tis a kind of wagon provided 
with turnip cutter, oil cake mill, and chaff and pulp dis- 
tributor, and while being propelled by means of a handle 
and suitable gearing, along a tramway in front of the cattle 
the machine delivers the food into the feeding trough of 
each animal. In this manner, 100 cattle can be fed by a 
man and lad in the brief space of 10 minutes; the cattle 
feeder making repeated runs until the beasts are fully fed. 
The machines for washing and cleansing potatoes ex- 








ENGINEERING. 


(Jury 21, 1871. 





44 





hibited by Messrs. Hancock and Co., of Birmingham, 
attracted some attention at the Wolverhampton Show, this 
being due, no doubt, in a certain measure, to the peculiarly 
convincing demonstrations of the gentlemen showing these 
machines in operation. The “ waste not” potato machine, 
as manufactured by Messrs. Hancock and Co. in various 
sizes, is really a very useful apparatus of simple construc- 
tion and doing its work with great ease and rapidity. The 
small household machines peel 5 lb. of new potatoes in 
1 minute, or, 5 Ib. of old potatoes in 2 minutes, and if the 
machine be worked but half the time required for peeling, 
it will simply cleanse the potatoes without removing the 
skin, preparing thus the potatoes for roasting or for cattle. 
The larger sized machines, capable of washing, cleansing, and 
peeling up to 20 Ib. in a few minutes, are suitable for large 
farmers and other establishments. ‘The principal apparatus 
consists merely of a tub containing water and the potatoes 
requiring peeling. By turning a handle and gearing (which, 
in the case of smaller machines can easily be done by a 
child), a series of hard revolving brushes are made to bear 
upon the potatoes untilevery particle of impurity has been 
removed. 

Mr. George L. Scott, of Manchester, exhibited one of 
his admirable wheel-moulding machines, of which we have 
frequently had occasion to speak in favourable terms, and 
the use of which is, we are glad to hear, rapidly extending. 
The particular machine shown at Wolverhampton was 
capable of moulding wheels of all kinds from 20 in. to 
12 ft. in diameter, and up to 18 in. wide on the face. As 
most of our readers are no doubt aware, Mr. Scott employs 
a pattern of a single tooth only, and forms the wheel by 
moulding the teeth successively from this pattern—a plan 
which insures perfect uniformity, and saves much expense 
in patterns. As a rule, also, Mr. Scott ‘does not employ 
moulding boxes, the main centre column of the machine 
being planted in a suitable bedplate imbedded in the floor of 
the foundry, and the pattern being carried at the end of a 
radial arm projecting from this column, and moved round 
as each tooth is moulded by suitable dividing gear. The 
machine is very easily managed by any moulder; and 
while it saves much time, it turns out work with an accu- 
racy which cannot be attained by ordinary hand labour. 
Another wheel-moulding machine was also exhibited at 
Wolverhampton by Messrs. Whittaker and Co., of Oldham. 
In this machine, the arrangement of which appears to us 
to be much inferior to Mr. Scott's, the model is formed in a 
moulding box, and this box is mounted on a kind of hori- 
zontal faceplate, which, after the formation of each tooth, 
is turned round the required distance by the dividing gear. 
But in making the large wheels the moulding box and its 
contents form a very heavy mass, and the task of moving 
this mass appears to us to be “far harder work than it is 
desirable to put upon the dividing gear. Like Mr. Scott, 
Messrs. Whittaker mould one tooth at a time, but their 
pattern is carried by an arm projecting from a pillar 
situated outside the moulding box, and from the position of 
this pillar the arm must necessarily be longer, and there- 
fore more liable to spring, than is required in one of Mr. 
Scott’s machines moulding the same sized wheel. The 
pattern also used by Messrs. Whittaker has to be set by 
the aid of a trammel from the central spindle, and a source 
of error is thus introduced. In the case of moulding large 
wheels, also, the cost of moulding boxes required on Messrs. 
Whittaker’s plan would be an important and objectionable 
item. 

Messrs. William Weeks and Son, of Maidstone, exhibited 
the only hop-pressing machine shown in the grounds, this 
machine consisting of a pair of cylindrical casings for con- 
taining the “pockets” to be filled, each casing being pro- 
vided with a piston capable of being forced down on the 
hops in the “ pockets” by a rack and pinion. The casings 
open for the removal of the pockets when filled. There 
is nothing new about this arrangement, but Messrs. Weeks 
exhibited a new hop bine cutting machine, for cutting the 
bine into short lengths for manure, &c., and also some new 
hop “shims” and “ nidgets.” At present it appears to us 
that almost all the mechanical appliances for drying and 
packing hops are of a very crude kind, but we trust that 
now that the Royal Agricultural Society are taking an in 
terest in the matter, some really valuable improvements 
may be effected. 

Mr. Richard Bewley, junior, of Uttoxeter, exhibited a 
well-made and simple machine for grinding gold, colour, &c. 
In this machine the materials to be ground are placed on a 
horizontal slowly revolving slab, and subjected to the action 
of seven glass mullers, carried by a frame, which extends 
across the slab, and the ends of which are respectively at- 
tached to a pair of cranks i‘xed at the top of a couple of 
vertical spindles revolving ac a much higher speed than the 
slab, being, in fact, driven by pinions on them gearing with 
teeth around the periphery of the latter. The circular mo- 
tion of the mullers, combined with the slow revolving mo- 
tion of the slab, causes the material placed in the latter to 
be very thoroughly acted upon, 

Messrs. Henry Pooley and Son, of Liverpool, in addition 
to a large collection of their well-known weighing machines 
of various patterns, exhibited an improved form of their 
automatic grain scale. This scale, in the form in which 
it was exhibited by Messrs. Pooley, at Oxford last year, 
was illustrated by us on page 258 of our last volume ; and 
the machine shown by them at Wolverhampton is similar 
in principle, but has been moditied in construction, so that 
it can be used with ordinary standard instead of special 





weights. This is a most important improvement, as it enables 
one machine to be used for weighing grain according to the 
standards of any country, and without requiring the em- 
ployment of any weights other than those in ordinary use in 
that country. The machine has a continuous feed, and 
that exhibited at Wolverhampton was capable of weighing 
and registering grain automatically at the rate of 12,000 Ib., 
or any less quantity per hour. The details of this grain 
weigher are of a very simple kind, and are all perfectly ac- 
cessible, and altogether the machine is one calculated to be 
of such great service in granaries, breweries, &c. that 
we expect to see it come very largely into use. We may 
mention that in April last this grain weigher was subjected 
to a public test at Messrs. Pooley’s show-rooms at Liver- 
pool, and its accurate performance on that occasion has 
been certified by a number of Liverpool merchants of high 
standing. 

Messrs. David Hart and Co., of the North London Iron 
Works, London, show a number of Stanley's patent weigh- 
These machines are 


ing machines without loose weights. 
the former case, the 


made either portable or fixed. In 
machine can be furnished with back railing for light goods ; 
or with cradles to take bar iron ; or, finally, with a pen to 
take in live cattle ; machines of this class are made to weigh 
goods up to 25 ewt. In the case of the fixed machines, 
which are constructed to weigh up to 5 tons, the pillar is 
made reversible, so that it can be arranged either way, i.e. 
parallel to the platform, or at right angles to it. The 
principal advantage possessed by these machines is that 
they have no loose weights whatever. The goods are 
weighed by means of two sliding weights arranged, side by 
side, on the steelyards, one representing cwts., the other 
the intermediate Ibs., or any other standard weights. 
When these two weights are both at zero they simply 
balance the weight of the platform and other working parts 
of the apparatus. It will be seen that this arrange- 
ment, by doing away with any calculation of loose weights, 
prevents mistakes; moreover, as the weights are never 
taken off the steelyard, they cannot be lost or mixed with 
other weights, or become clogged with dirt. 

Messrs. Siddeley and Co., of Liverpool, exhibited in action 
several of their ice-making machines ; but during the earlier 
days of the Show the weather was scarcely of such-a 
character as to cause their performance to be appreciated. 
We noticed that since the Oxford Show Messrs. Siddeley 
have altered the arrangement of the valve boxes of their 
pumps, so as to render the valves more readily accessible. 
Amongst other places one of Messrs. Siddeley’s machines 
is now in use at Messrs, Reid’s brewery, cooling 30 barrels 
per hour from 55» to 33°, the power used being 25 indicated 
horse power. 

At the stand of Messrs. Tangye, Brothers, and Holman, 
we noticed, besides the exhibits of which we have already 
spoken, a very good form of snatch-block designed by Mr, 
George Tangye. In this block one side of the frame has 
the axis of the sheave fixed in it, while the other side is 
formed so that when in place it takes hold of the projecting 
end of this axis and supports it. This last mentioned side 
is rigidly attached to the hook by which the block is sus- 
pended, the effect being that when the strain comes upon 
the block the loose side is forced into its proper position for 
supporting the axis of the sheave. 

Messrs. Head, Wrightson, and Co., of Stockton-on-Tees, 
exhibited a number of Mr. Thomas Moore’s ingenious 
pulley blocks. According to Mr. Moore’s plans the load is 
suspended by a double chain, each part of which passes 
over a chain pulley. The two pulleys are driven in opposite 
directions by epicycloidal gear, the peculiarity of the arrange- 
ment being that each pulley acts as the abutment for 
the other, and the two parts of the double chain are thus 
submitted to precisely equal strain. The epicycloidal wheel 
which imparts motion to the chain pulleys is carried by an 
eccentric on an axis provided with a chain wheel, over 
which a hand chain passes. The arrangement is one well 
adapted for its purpose, and the blocks appear to be very 
well made. 

Messrs. B. and S. Massey, of Manchester, were, as usual, 
exhibitors of their handy steam hammers ; but we notice¢ 
no novelties at their stand. Close by Mr. Isaac Gray Bass, 
of Sheffield, was the exhibitor of a variety of machines, in- 
cluding one of Messrs. Waldenstriém and Bass’s bolt-making 
machines, which seems likely to turn out good work, and 
one of Mr. W. Bass’s nail-forging machines, in which the 
nails are made hot, and are rolled to shape, cut off, and 
headed at one operation. 

Mr. James Sinclair, of Manchester, 
fire engine of the class illustrated and described by us on 
page 240 of our eighth volume, and also a number of 
“l’extincteurs” and specimens of Galibert’s respirator for 
enabling firemen or other persons to enter places filled with 
smoke or gases unfit to support life. This is really a very 
useful contrivance, and deserves to be generally known. 
In mines it might frequently do good service, as the port- 
able air reservoir with which it is fitted contains a suffi- 
cient supply of air to last some three-quarters of an hour or 
so, and the person wearing the respirator would thus be 
able to traverse considerable distances. At an adjoining 
stand Mr. Robert Morton, of Stockton-on-Tees, showed some 
of his brass boilet mountings, which were well worthy of 
notice, from their neat and substantial design and good 
workmanship. 


showed a chemical 


Corn-drying apparatus was shown by two exhibitors, 





namely, Messrs. Davey, Paxman, and Co., of Colchester, 
and Milburn and Co., Limited, of London. Messrs. Davey, 
Paxman, and Co.’s apparatus was of the pattern which they 
have now made for some time past, and which has been 
very successfully introduced in a large number of cases, 
In this apparatus the corn is dried by passing it over steam- 
heated surfaces, and subjecting it, at the same time, to the 
action of a current of air which has been warmed by pass- 
ing over other surfaces also steam heated. The action is 
very efficient, and the cost is stated to be but 3d. per sack. 
Messrs. Milburn and Co, exhibited one of their steam. 
heated drying machines for drying corn, brewers’ and 
distillers’ grains, &c., and also a combined portable engine 
and drying machine. The former apparatus, which is 
specially adapted for desiccating brewers’ grains, consists of 
two boiler-plate shells fixed concentrically, and forming a 
jacket which is filled with steam. Within the inner cylin- 
der revolving shelyes or trays are mounted upon an axis 
which is driven by suitable gearing at a speed of about 
two revolutions per minute. A hopper, with self-acting 
screw for feeding the grains or corn into the machine, is 
mounted on the top, and at one end of the drier, while, at 
the other end, exit for the dried grains is provided for. 
We understand that these machines have proved a success, 
as the desiccated grains are considered very good food for 
all sorts of stock, and fetch readily from 6/. to 7Z 10s. per 
ton, according to locality and the price of other feeding 
materials. With 30 to 401b. of steam pressure such a 
machine is drying at the rate of about 8 bushels per hour, 
while the power required to drive it is but }-horse, and the 
steam necessary to supply the jacket equivalent to about 
3-horse power. The second, or combined portable and dry- 
ing machine, exhibited by Messrs. Milburn and Co., is 
specially intended for farmers) use, as it will drive a 
thrashing machine or any other implement whilst being 
employed as a drying apparatus. 

Messrs. Schiffer and Budenberg, of Manchester, had on 
exhibition a large assortment of their well-known vacuum, 
hydraulic, and mercurial gauges, manufactured at their 
works at Buchau, near Magdeburg. They also exhibit 
one of Ehrbard’s hand fice engines and pumps. ‘This is a 
double-action pump, with valves so arranged in a cylinder 
that they can be easily removed and cleaned by unscrewing 
the cylinder cover; the whole makes a compact and, we 
should think, a very effective apparatus. Messrs. Schiffer 
and Budenberg also show a very peculiar and sensitive 
form of rotating governor, invented by M. Buss, of Berne. 
M. Buss has devoted considerable time and labour to the 
perfection of this new governor, which we could not pro- 
perly deseribe without drawings. The latter have, how- 
ever, been promised to us, and we shall, when we publish 
them, explain the theory of this ingenious contrivance. 

Messrs. James and Son, of Cheltenham, showed, in addi- 
tion to some of their well-known bone crushers, a cheaply- 
constructed chain pump, suitable for irrigating purposes, 
and also for use in brickfields or other similar situations. 
One of Messrs. James’s pumps, fitted with a barrel of 34 in. 
diameter by 10 ft. long, and worked by two men, can raise 
about 3000 gallons per hour. With the smaller pumps, 
having a 2in. barrel, one man can easily raise about 600 
gallons per hour. Mr. Alfred Peirce, of London, had some 
useful small articles on view, among others an improved 
telescope lengthenable ladder, also a combined tubular iron 
step ladder, which is so jointed that it can readily be used 
asa step. In this latter case, however, we doubt whether 
the implement would be possessed of the necessary lateral 
stability. Amongst other minor exhibits, also, we must 
notice a neat little gas-heated boiler, which was shown by 
Messrs. Amies and Barford. This boiler consists of a 
series of flat compartments made of copper, which jut out 
one above the other from the opposite sides of a chamber, 
at the bottom of which the Bunsen burners are placed. 
The arrangement is such that the hot gases pass from side 
to side between the successive compartments, and finally 
escape at the top of the casing; all the compartments com- 
municate with one common chamber, and the amount of 
exposed surface is such that the heat generated by the 
combustion of the gas is very efficiently utilised. 

Manufacturers of iron fencing, gates, and similar matters, 
made a great display at the Wolverhampton Show, and in 
this class Messrs. Francis Morton and Co., of Liverpool, 
had a particularly fine collection of exhibits. Amongst a 
variety of other things at their stand we saw specimens of 
a new pattern of continuous self-wedging bar iron fencing, 
of very simple construction, and very easy to erect, while 
there were some exceedingly neat patterns of wire fencing, 
and a large collection of iron buildings of various kinds— 
from a church to a barn—which had been constructed by 
the exhibitors. Mr. George Fletcher, of Wolverhampton, 
likewise had a very good collection of iron gates and fenc- 
ing, as had also Messrs. Bayliss, Jones, and Bayliss, of 
Monmore Green, Messrs. Hill and Smith, of Brierly Hill, 
and Messrs. Hydes and Wigfull, of Sheffield. Manufacturers 
of stable fittings also were exceedingly well represented, 
the St. Pancras Iron Works Company, London, especially 
having a very good display of the various fittings and 
stable and harness-room accessories manufactured by them. 

We have now completed our general survey of the Wolver- 
hampton*Show, and although our account is necessarily not 
an exhaustive one, yet we trust that we have been able to 
direct the attention of our readers to the leading n velties 
which the showyard contained, 
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TRAMWAYS. 

Au those desirous of investing capital in tram- 
ways need not be disappointed -at any check these 
lines of communication have received, or may receive 
in the metropolis. The world is open to them, 
and on all sides the opportunity offers itself for 
this class of investment. ‘There is the Dublin 
Tramways Company, with its capital of 240,000/., 
the Lisbon .Steam Tramways Company, with 
200,000/. capital, the General Tramways Company, 
with a million pounds capital, and others. The 
latter is a most comprehensive scheme, formed 
for the purchase of Acts and concessions for 


tramways in the United Kingdom, and on 
the Continent, and for their construction and 
maintenance. Already it has secured certain 


tramways, and has concluded contracts for others 
in Spain, Portugal, and Italy, from which large 
revenues are anticipated when they are in opera- 
tion. Lisbon is in a fair way to be well pro- 
vided, if ever the announced views are carried 
out. What with the 86 miles of steam tramways 
one company is going to make it a special business 
to build, and another system, for which the com- 
prehensive association alluded to has concluded the 
contracts, Lisbon and its suburbs will have enough 
street railroads. The two companies, it will be ob- 
served, have very different notions as to the cost of 
their respective lines, the one undertaking the con- 
struction of 86 miles—including stock and locomo- 
tives—these tramways are to be steam worked—for 
4500/. a mile, while the estimates of the other com- 
pany for a horse tramroad are 8500/. a mile; in the 
former scheme a speed of 12 or 15 miles an hour is 
promised, in the latter the more sober rate which 
prevails in the metropolis would not be exceeded. 
here can be little doubt as to which will prove 
the more profitable system of the two; a steam 
worked line, capable of comparatively high speeds, 
and costing only a little more than half the price 
of a horse worked road, has much to recommend 
it besides its reduced capital account. We have 
always considered that mechanical power ought 
to supersede animal power on these lines when- 
ever it is practicable, and the one great objec- 
tion alleged against its use—that of the inter- 


ference with the other traffic—will be well tested 
if these Lisbon lines are completed. The motive 
power selected is, we cannot help thinking, 
however, open to grave objections which may 
not be developed when the road is in first-class 
working order, but which, we fear, will be dis- 
covered after a lengthened trial. The system to 
be adopted is that known as Larmanjat’s, in which 
a central rail only is employed, which is gripped by 
a pair of double-flanged wheels placed in the longi- 
tudinal axis of the engine, while a pair of broad- 
flanged driving wheels, actuated by gearing, bear 
upon the ordinary road surface. ‘The carriages are 
provided each with a central wheel and four side 
wheels, the principal part of the weight being 
carried upon the central wheel, the side wheels 
steadying the vehicle. The great merit on this ar- 
rangement, which is a kind of compromise between 
a traction engine and a locomotive, lies in the 
cheapness of the permanent way required, the cost 
of which, as already published, being only 450/. or 
500/. amile. But we think it doubtful whether this 
economy in first cost will prove economy in the 
long run. It is possibl®, indeed, that this estimate 
has been understated, otherwise we are at a loss to 
account for the remaining 4000/. per mile which the 
line is to cost. 

We fear, however, that these cheap lines will 
be attended with heavy expenses in maintenance, 
for it would be, above all things, necessary, for the 
proper working of such an arrangement as Lar- 
manjat’s, that the roads should be kept in perfect 
order, and the wear caused by the wheels of the | 
engine and train would, we apprehend, be found 
excessive, while the shocks caused by an irre- 
gular’ road surface, to say nothing of the incon- 
veniences to the passenger, would be highly de- 
structive to the engine when run at a compara- 
tively high speed. This scheme, however, of applying 
steam power to street railroads is one that will pro- 
bably be attended by highly important results ; it | 
is the first step towards what we believe will be 
the ultimate practice in one shape or another upon 
street railroads. But we think that this company | 
would have made a wiser choice had they decided | 
upon adoping a surface line with suitable engines | 
and rdlling stock, the locomotives being provided, | 
if necessary, with proper appliances for ,surmount- | 
ing steep gradients. ‘The advantages and disad- 
vantages of the Larmanjat system can, however, be | 
decided only by experience, and we by no means | 
wish to pass any unfavourable opinion, being only 
too glad to see a chance of the question of steam-| 
worked tramways being worked out. 

Upon the more costly scheme proposed by mid 
General Tramways Company we can look with little 
favour. The same objections are to be made to it 
as apply to many horse railroads elsewhere ; for the 
same expense per mile which it is proposed to in- 
cur, an asphalte roadway could be laid down, 
giving equal advantages to all vehicles, whilst for 
little more than half the money, a light steam- 
worked line could be constructed, of far greater 
carrying capacity than any horse railroad. 
surely an obvious conclusion that a railway cheaper 
to make, cheaper to stock and to work, and of far 
larger capacity, would bepreferable toahorse-worked 
road, ‘Lhis conclusion, however, is one that is far 
from being acknowledged, and it will only be 
through a long and costly experience that we shall 
ultimately arrive at the adoption of the most 
economical and efficient system of working street 
railways, 





EXPERIMENTS AT SHOEBURYNESS. 

THe gunnery experiments recently carried out 
at Shoeburyness, the results of which were briefly 
summarised by us last week, were of considerable 
importance, and of equal practical value. They de- 
veloped in the first place the penetrative power of 
the 1l-in. gun, which sent its projectile through 
13 in, of armour plating and 12 in. of teak backing, 
besides 1} in. of iron skin. In the next place they 
determined the relative values of the much-lauded 
Prussian field gun and our own guns of the same 
class, the superiority of the latter being incontest- 
ably and fairly established. ‘The first part of the 
experiments consisted of practice with the 9-in. 
and 1l-in. guns, which were laid against a target 
recently designed by the War Office. The target is 
48 ft. in length by 9 ft, in height, and represents 
two distinct systems of construction. In the one the 
face consists of an 8 in, armour plate, manufac- 


'1 ft. 2in. from the lower edge. 


It is| 


and behind this a 5-in. armour pjate, by Messrs. 
John Brown and Co., backed by 6 in. more teak 
with skin-plating 14 in. thick in the rear. The re- 
maining portion of the target is Huilt up upon the 
principle of the recent test targets, and has an 8 in. 
face plate, backed by 18 in. of teak, supported by a 
? in. iron skin, and stayed with iron ribs represent- 
ing the framing of an ordinary ironclad ship. ‘The 
plates are all arranged so as to break joint with 
each other, the front plates in the compound portion 
of the target being 22 ft. 6 in. and 25 ft. 6 in. long 
respectively, the rear plates averaging 15 ft. in 
length. The firing was all made at 200 yards range, 
the 9-in Woolwich muzzle-loading rifled 25 





250- 
pounder gun being laid against the 8-in. or single 
portion, and the ]]l-in. Woolwich muzzle-loading 
rifled 500-pounder gun against the 13 in. or com- 
pound portion of the target. The calibre of the 
latter gun—11 in.—is a novelty at Shoeburyness, 
although the gunitself is of the same weight as the 
old 12-in. 600-pounder, 

The 9 in. gun had the first innings, charged with 
43 lb. of R.L.G. powder, a 9 in. small coned Palliser 
250 lb. shot, with 1.5 ogival head, empty, and 
plugged in the rear, and laid against the 8 in. or A 
portion of the target. ‘The shot struck the upper 
plate 6 ft. from its proper right end, and 12.in. 
from its lower edge, making an indent of 104 in. 
mean diameter. ‘The head of the shot remained in 
the hole, and gave a total penetration of 13} in., 
the rear portion of the target remaining intact. In 
the second round, from the same gun, with a large 
cored Palliser empty shot, the projectile struck the 
same plate 9 ft. 6 in. from the proper left end, and 
An indent, 9.3 in, 
in diameter, was made, the head of the shot remain- 
ing in the hole, giving a total penetration of 2 ft. 
An examination of the rear of the target disclosed 
two broken ribs and a bulge, with some slight 
cracks in the skin. ‘The third round consisted of 
the same powder charge, and a Palliser shell car- 
rying a 5lb. 8 oz. bursting charge, which struck 
the lower plate 7 ft. 9 in. from the proper right end, 
and 2ft. from the base of the target. A hole was 
cut clean through, the diameter at the front being 
94 in., whilst in the rear the skin was broken away 
over an area of 18 in. by 15in., one rib and angle 
iron being forced out and distorted. The fourth 
and last round with this gun was fired with the 
same powder charge as before, and a Qin. large 
cored shot having a 41b. bursting charge. It struck 
the target at the junction of the upper and lower 
plates, knocking a hole clean through to the rear, 
the skin being broken away, and one of the ribs 
being bent back for a length of nearly 3 ft. 

The 11-inch gun was next laid against the B, or 
compound portion of the target, the first round 
being fired with 85 lb. of pebble powder and a large 
cored empty Palliser shot with shell plug in rear. 
The upper plate of the target was struck 8 ft. 6in. 
from the proper right and | ft. 3in. from the lower 
edge, complete penetration being effected. The 
mean diameter of the hole was 1]} in., and the plate 
was lifted bodily up and separated from the lower 
one, the separation between the plates being 1.2 in. 
at the proper right end, vanishing to »i/ at the 
other end. ‘The damage to the rear was consider- 
able, one rib being torn away for the entire height 
of the target and buckled 15 in. in the centre. ‘The 
hole in the rear was ]2in. diameter, and the outer 
skin was torn away over an area of 20in. by 20 in., 
a 3in. armour bolt being considerably bent. ‘I'he 
head of the shot was found about 80 ft, to the right 
of the target, having taken a course nearly at right 
angles with the line of fire, and grazing first at 
about 42 ft. ‘The second round was fired with a 
similar charge to the last, the shot having a 6 lb. 
bursting charge. ‘lhe projectile struck the upper 
plate 16 ft. 6 in. from the proper left end and 2 ft. 
from the lower edge. Like its immediate predecessor 
it passed clean through the target leaving a hole in 
front 11.2 in, mean diameter and buckling the plate 
lin. over its whole length, the rear one rib was 
broken through and another much damaged, whilst 
a third was torn away from the skin, twisted, and 
buckled 6 in. in the centre. A number of rivet 
heads were cleared off and an opening was made in 
the backing 12 in. across, the skin being torn away 
over an area of about 2 square feet. 

In a previous series of experiments at Shoebury- 
ness, made against the 14in. solid-plated and the 
Sin. with the 6in. compound turret targets, with 
the llin. gun, that weapon failed in complete 
penetration. Now, however, it has gained the 
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6in. of timber. This victory appears to be due to 
the reduction of lin. in the calibre of the gun, 
which seems to give the requisite penetrative 
power, although the weight of the proj sctile is de- 
creased. There is, of course, less work to be done 
by the shot in the present case in the way of dis- 
plecsment of metal, as the hole to be punched is 
Lin. less in diameter than with the 12in. 600- 
pounder shot. The character of the metal in the 

lates may be judged of by the fact that the shot 

oles were as clean as they possibly could be, no 
cracks or fissures appearing, whilst the holes were 
but the veriest trifle larger than the projectiles 
which had made them. So with the shot; they 
were of splendid quality, and for this credit is due 
to Colonel Milward, C.B., R.A., who has success- 
fully solved the — of the proper admixture 
of irons required in the production of a perfect 
chilled projectile. The results of these experiments 
have some bearing on the proposed enlargement of 
the calibre of the 35-ton gun from 1)].6in., as at 
present, to 12in. Although they do not go to 
prove the desirability of such a step, it may yet be 
questioned, on the other hand, whether the reten- 
tion of the present calibre will be of any use in 
rendering the gun serviceable. It should be borne 
in mind that the powder charge of 120 lb. occupies 
a great length in the bore of the gun, and that a 
portion of every charge is blown out unconsumed 
—as, indeed, it is in some of the heavier guns at 
Shoeburyness. By enlarging the bore of the gun 
the length of the powder charge becomes reduced, 
and, further, by igniting it in a central manner, as 
long since proposed by Sir Joseph Whitworth, its 
full theoretical power may probably be developed, 
especially if powder pellets of slightly smaller dia- 
meter than those hitherto used be tried. However 
this may be, the guns are certainly victors over the 
targets once more, 

We now come to the second part of the experi- 
ments, which had for their object the trial of the 
Prussian 4-pounder rifled breechloading field gun. 
This weapon is equivalent to our rifled 9-pounder, 
as it fires a 9.5 lb. cylindrical common shell with a 
simple percussion fuse. ‘The reason of its being 
called a 4-pounder is that on the Continent the 
practice is to denominate a piece of ordnance 
according to the weight of the round shot it will 
carry. The shells used with this gun are lead- 
coated, and break up well on bursting; 48 
of these projectiles are carried in the limber. 
The breech action consists of a double wedge 
sliding in from the side. The gun, which is 
made of steel, is 6 ft. long, and weighs 5.41 ewt., 
and burns a powder charge of 1 1b. 10 oz. The com- 
petition lay between this gun and the English new 
muzzle-loading 9-pounder and 16-pounder guns. 
The first practice was 3 minutes firing from the 
Prussian gun and the English 9-pounder gun for 
rapidity. The Prussian gun got off eight rounds, 
the ninth being in the gun, whilst the English 9- 
pounder fired |] rounds in the same time. In the 
next place 25 rounds were fired from each gun at 
1000 yards range to test rapidity and accuracy com- 
bined. The 16-pounder fired its allotted number 
of rounds in 12 minutes 48 seconds, making 14 hits 
at the 1000 yards range. ‘The 9-pounder gun got 
rid of its 25 rounds in 8 minutes 37 seconds, scoring 
13 hits, whilst the Prussian gun occupied 10 minutes 
15 seconds in doing the same thing. The Prussian 
gun thus took nearly 20 per cent. more time to do 
the same amount of work and with the same results 
as the English 9-pounder. As every care was taken 
that the guns should be served with equally efficient 
hands, this result seems to dispose of the argument 
that breechloading field guns can be fired with 
greater rapidity than muzzle-loading weapons. 

The remainder of the trials had reference to the 
effects of these guns against troops, and they were 
accordingly trained against targets representing 
four columns of troops at 800 yards range. The 
general results were thoroughly in favour of the 
English guns, although it was really not so much a 
question of guns as of projeciiles. The English 
weapon, firing shrapnel shell and percussion fuses, 
showed immense superiority over the Prussian gun 
with common shell and percussion fuses. Although 
the latter weapon was greatly in the minority as 
regards hits, there is little doubt that it would have 
scored a much smaller number but for the circum- 
stance that the shells were coated with lead, which 
allowed of thinner metal being used for their walls. 
It is true that the English 9-pounder weighs 2 ewt. 
more than the Prussian gun, but then it must be 





borne in mind that our gun can be used asa 192- 
pounder if desired—a circumstance which fully 
compensates for the extra weight of metal in it. 
The velocity of the English gun is 200 ft. per 
second in excess of that of the Prussian, whilst at 
the same time the trajectory of the former gun is 
lower than that of the latter. Moreover, the cost 
of the English gun is less than that of the Prussian 
piece by about one-third. So that on all points the 
English gun appears to have the advantage. Inas- 
much, however, as there has been a loud outcry 
about the superior merits of the Prussian gun, it 
was as well to demonstrate its capabilities clearly, 
and to definitively determine its value. This has 
been done, and we have no reason to change our 
well-known and tried Fraser steel-lined coil gun for 
the solid steel weapon of our Prussian friends. 
Neither our knowledge of the latter metal nor the 
results of the recent experiments justify any such 
step. 


NEWCASTLE COLLEGE OF PHYSICAL 
SCIENCE. 

WHATEVER other important centres of industrial 
enterprise may ultimately accomplish in the way of 
furthering the cause of technical education, or train- 
ing in those scientific principles which lie at the 
foundation of all industrial progress, the town of 
Neweastle-on-Tyne has resolved that it will not 
lag behind. Many other towns and districts 
throughout the kingdom have talked and passed 
resolutions on the subject, but Newcastle has really 
taken action in a most decided manner, and that 
action will doubtless soon bring forth an abund- 
ance of good fruit. It is only about three months 
since that a meeting of some of the leaders of 
opinion in the north of England was held in New- 
castle, when it was resolved to establish a College 
of Physical Science, an institution in which syste- 
matic courses of instruction should be imparted 
in such sciences as have an intimate relationship 
to engineering, mining, agriculture, and the indus- 
trial arts generally, or, at all events, such of them 
as are largely practised in the northern counties. 
The leading men of ‘Tyneside were greatly stimu- 
lated by the very liberal offers and overtures made 
by the authorities of the University of Durham, 
who were represented at the meeting by the 
Warden of the University, the Very Rev. the Dean 
of Durham. It was determined at the same meet- 
ing to raise by. subscription a capital sum of at 
least 30,0007. for the purpose of endowing the 
college; and besides giving a subscription of 300/., 
the university authorities guaranteed a permanent 
annual contribution of 1000/, towards the estab- 
lishment of professorships, and of ten scholarships 
of 20/. each to assist students, in the event of the sub- 
scriptions amounting to 30,000/. We understand 
that the sum already collected amounts to 24,000/., 
and it is confidently anticipated that the sum will 
mount up to between 30,000/. and 40,000/. within 
the next few months. This is certainly evidence of 
progress of the right sort. 

The ** canny” people of Tyneside have resolved 
on avoiding the foolish practice of spending their 
pecuniary means on the erection of expensive build- 
ings in which to house their Physical Science 
College. In the meantime they will content them- 
selves with the accommodation which has been 
freely placed at the disposal of the Executive Com- 
mittee of the College by the various scientific 
societies of Newcastle, and which, it is believed, 
will prove to be quite ample for the college for 
several years, and until it is fully established among 
the institutions of the north. In order to make 
a commencement in the ensuing winter session, ad- 
vertisements were promptly issued for applications 
for four Professorships, which it was deemed would 
be absolutely necessary, these being Pure and 
Applied Mathematics, Chemistry, Experimental 
Physics, and Geology. Considering that the salaries 
alone were fixed at 400/. in one instance, and at 
300/. in each of the others, it was natural to expect 
that amongst the applicants there would be men of 
mark ; and the sequel has shown that such was the 
ease. The elections were made two or three weeks 
ago, and in each case the appointment reflects much 
credit on the Executive Committee who made the 
choice. For the Professorship of Mathematics Mr. 
W. S. Aldis, of Trinity College, Cambridge, the 
Senior Wrangler in 1861, has been chosen; Mr. A. 
F. Marreco, M.A., for twelve years Reader in 
Chemistry in the University of Durham, and a gen- 





tleman who is thoroughly familiar with the chemical 
industries of the North of England, will fill the 
Chair of Chemistry ; while the other two chairs— 
Experimental Physics and Geology—will be filled 
by Mr. A. S. Herschel and Dr. David Page, 
F.R.S.E., respectively ; and with this staff the 
College of Physicial Science will assume an actual 
existence in the first week of October next. 

That it has a future of public usefulness before 
it we have no manner of doubt. Having put to 
their hands, the hard-headed and clear-sighted 'Tyne- 
side men will not willingly let this institution lan- 
guish for want of support, either in the shape of 
funds or of students. The field in which, doubtless, 
it is to exercise a large measure of influence is very 
extensive, and so, likewise, is the variety of its in- 
dustries ; and hence it is just the proper district in 
which to locate a college of physical science. We 
hope to learn, however, that as the institution pro- 
gresses its professorships will at least be increased 
by the establishment of a Chair of Engineering, 
University College, London; Owens College, 
Manchester; and the Universities of Glasgow and 
Edinburgh are all provided with such a Chair; and 
it would never do for a town whose history is so 
closely bound up with associations of the Stephen- 
sons, father and son, to consider itself fully equipped 
in an educational point of view until it had estab- 
lished a professorship in that branch of science in 
which those eminent men attained such great dis- 
tinction. Doubtless such a Chair will be established 
in due time. 

This Physical Science College promises to be one 
of the most useful public educational institutions of 
which we have any acquaintance in this country. As 
respects its constitution it is liberal in the extreme, 
and well entitled to be taken as an example by 
other towns which are moving or proposing to move 
in the same direction. Its connexion with the Uni- 
versity of Durham brings no fetters, either political 
or theological. ‘The four northern counties of 
Northumberland, Durham, Cumberland and, West- 
moreland, and the North Riding of Yorkshire, will 
all have a direct influence in the government of the 
college ; and so also will the Municipal Councils of 
twelve of the most important towns in those 
counties ; and thus the interest felt in the existence 
and prosperity of the institution will be very wide- 
spread. But the government is not to be limited to 
the subscribers, the representatives of the Municipal 
Councils, and the territorial magnates ; the learned 
societies of Newcastle, and more especially the 
North of England Institute of Mining and Me. 
chanical Engineers, are to have a direct voice in it 
also. In every sense the constitution is most 
liberal. Of course, the University of Durham is 
entitled to an important share in the management 
of the college in virtue of its generous contributions 
towards its endowment. However, the authorities 
of that learned institution have contented themselves 
with having only one-third of the governing body 
named by themselves, thus showing an amount of 
self-denial that redounds greatly to their credit. 

In the meantime, arrangements will be made for 
having day classes only ; but should these not bring 
out a sufficiently large number of students, the ex- 
periment of evening classes will doubtless be tried. 
We feel satisfied that both the promoters and pro- 
fessors of the Physical Science College thoroughly 
understand the wants of the times, and the mission 
which the college is intended to pursue. The 
necessity for sound and thoroughly practical scien- 
tific instruction is much felt throughout the north, 
as well as in other industrial districts ; and it is to 
be hoped that numerous scholarships and exhibi- 
tions may be instituted by the large employers of 
skilled labour, so that they may be certain of secur- 
ing as servants persons well trained in scientific 
habits, and thereby able to apply with the utmost 
readiness the deductions of science in the various 
industries in which they may be engaged. Much of 
the future success of the college depends upon the 
encouragement given by the employers of labour 
for providing facilities for practical study ; much 
also depends upon the professors, but they have 
already, each and all, proved themselves quite 
eapable of taking in hand the duties to which they 
are now appointed ; and, lastly, much depends upon 
the governing body, but when it isremembered that 
the learned leisure of the Dean of Durham, and the 
scientific knowledge and practical sagacity of Mr. 
Isaac Lowthian Bell are available, we need scarcely 
entertain the faintest fear of great success being 
ultimately attained. 
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NARROW GAUGE RAILWAYS. 

On another page we publish a letter from Mr. 
H. U. McKie, gne of the gentlemen connected with 
the Festiniog Railway, and written in behalf of Mr. 
Spooner, the locomotive superintendent of that 
line. Mr. McKie—or shall we say Mr. Spooner ?— 
appears aggrieved because, on a recent occasion, we 
took pains to point out the exact part that Mr. R. F. 
Fairlie has had in the introduction and develop- 
ment of narrow gauge railways, and in much de- 
tail we are taken to task for the statements we 
made in the article referred to. According to the 
writer of the letter we should have substituted Mr. 
Spooner’s name for that of Mr, Fairlie, and have ac- 
corded to the former gentleman the credit of bring- 
ing about the present narrow gauge railway reform. 

Mr. McKie, in his energetic letter, piles up so 
many questions upon each other that we fear we 

have not space to answer them, and, indeed, very 
few of them require reply. We are asked: ‘ Is it 
not the fact that Mr. Fairlie knew nothing of the 
true merits of the working of narrow gauge railways 
until he saw the Festiniog Railway two years ago?” 
We cannot answer for the extent of Mr. Fairlie’s 
knowledge of the subject two years ago, but if 
he did not, he has made a wonderfully good use 
of his time since that date. ‘‘Has not all he 
now knows in connexion with the narrow-gauge 
system been taught him on that little railway, and 
by Mr, Spooner, its engineer, manager, and secre- 
tary?” If so, these gentlemen—we are not sure, 
from the wording of the sentence, whether one or 
four gentlemen are alluded to—have shown very 
little good policy in acquiring so much information 
and giving it to the public through Mr. Fairlie, 
who, we thus are led to believe, has only acted as 
the mouthpiece of the authorities in Wales. 

We are asked: “Is it not the fact that Mr. 
Spooner has publicly advocated narrow-gauge rail- 
ways for the last six or ten years, and, what is of 
much more importance, brought it to greater per- 
fection year by year?” We are not acquainted 
with the form Mr. Spooner’s advocacy has taken 
beyond desultory letters, and possibly occasional 
contributions to different papers; useful work in 
any important cause consists of no half measures, 
but the earnest, unflagging, constant devotion of 
years, in which neither time, nor energy, nor means 
are spared. These are what Mr. Fairlie has given, 
and what Mr. Spooner has not, and, however earnest 
Mr. Spooner may have been, the world can only judge 
by results, not by intentions. But to that gentle- 
man and to Mr. Carl Pihl—if we may couple the 
engineer of a few miles of mineral tramway, built 
and designed by his father, with that of a gentle- 
man who has given his country a national system 
of passenger and goods railways—we have always 
wished to accord a full share of merit ; to the latter 
for being the first and only engineer who, many 
years since, saw the advantage of narrow-gauge 
lines, and developed them in the most economical 
and practicable form; to the latter for having 
given every facility upon the line he has in charge, 
to those engineers who wished to study out the 
question, and for being one of the first to see the 
advantages to be derived from the adoption of in- 
creased locomotive power. 

Mr. McKie is in error in supposing that we have 
ever stated that the success of the narrow-gauge 
system is due to the introduction of the Fairlie 
system, although Mr. Spooner has given the world 
to understand that the success of the Festiniog 
Railway is due to that cause, and his judgment in 
adopting it saved his company the expense of 
doubling the railway, because by its use he has 
wp _ to double the capacity of the single pair 
of rails. 

_We quite agree with Mr, McKie that Mr. Fairlie 
did a great service to the railway world—and to all 
the world—in inducing the Russian and Indian 
Commissions to come and inspect the Festiniog Rail- 
way: it was the first great step towards progress 
and reform, and achieved only by a world of labour 
and perseverance, with which Mr. Spooner, the 
engineer, the manager, and the secretary, had 
nothing to do, although, of course, much credit is 
due to Mr. Spooner for the facilities he afforded to 
the Commissions, a service which the Emperor of 
Russia very properly appreciated at its true value, 
and acknowledged by a presentation medal. The 
attempt to dissociate Mr. Fairlie’s name from the 
3 ft. gauge, is characteristic of the whole letter. 
We are well aware that such a gauge has been pro- 
posed before, nay, we believe that short lines of 
such a gauge have been built, but the fact is lost 


sight of, that credit is due not to the person who 
makes a suggestion, but to the one who follows it 
up, develops it, puts it intoa practical shape, brings 
it into use. And herein lies the great difference 
between Mr. Spooner and Mr. Fairlie, the one in- 
heriting the embodiment of an original idea from 
his father, affords the opportunity for the other to 
learn how much may be done upon a system of 
which that idea is but a very imperfect type; 
who then, putting his experience into shape, does 
the world real service. Mr. McKie has evidently a 
fixed notion that the Festiniog Railway is the 
parent of the narrow gauge system ; nothing could 
be more erroneous: it has been simply the cradle 
of that system, in which it has been nursed and 
strengthened—a very different matter ; it served to 
show to a limited extent what could be hoped from 
narrow gauge lines properly adapted for general 
traffic, and so far it has done an important service ; 
so far, too, we recognise the good Mr. Spooner has 
rendered the world, but no further, and the facts we 
stated are by no means affected by the counter 
statements of Mr. McKie, statements which, if we 
afforded the opportunity, would be repeated in our 
columns by a score of claimants, all of whom could 
doubtless show proofs more or less plausible, why 
they should be considered the true authors of narrow 
gauge railway reform. 


STONE CAISSONS. 

On Wednesday last, a number of gentlemen, in- 
cluding in their number General Strachey, Mr. 
Juland Danvers, Mr. A. M. Rendel, Mr. W. J. 
Thornton, Mr. J. Cubitt, Mr. C, Hawkesley, and 
others, were received at the works of the Ransome 
Patent Stone Company, by Mr. H. Bessemer, the 
chairman, to inspect some stone caissons now being 
made, to be used in the construction of the quay at 
Hermitage Wharf, near the Thames Tunnel pier. 
The opinion universally expressed was favourable 
to this new application of the Ransome stone, but 
of course the test of experience must be applied 
before any definite conclusion can be arrived at. 
If, however, it should be found successful, and we 
have little doubt it will, this application of Mr. 
Ransome’s stone, made under his patent of last year, 
and fully described by us in the last volume of 
ENGINEERING, page 31, to the construction of 
foundations for piers, bridges, river walls, and all 
kinds of hydraulic works, will be possessed of the 
most important advantages, which can scarcely be 
over-estimated. 

The rapidity and ease with which blocks of any 
form, and the sizes of which are limited only by the 
means available for handling them, can be pro- 
duced upon the spot where they are to be employed, 
are advantages sufficiently great to warrant their 
adoption. And when, in addition, it is remembered 
that the materials which form the base of the Ran- 
some stone exist in most instances in embarrassing 
quantities upon the site where hydraulic works are 
carried on, and that these, by the combination of 
other elements, are converted almost immediately 
into a stone, the strength of which is surpassed only 
in a small degree by granite, it will be admitted the 
advantages obtained are almost incalculable. This 
application of Mr. Ransome’s process has been sug- 
gested by Mr. Butler for two reasons: the first, to 
provide a cheap and thoroughly efficient substitute 
for stone for hydraulic works ; the second, to render 
unnecessary the construction of false works, coffer- 
dams, &c., and to avoid the employment of iron 
cylinders and caissons, now of necessity so exten- 
sively used, 

In order to obtain perfectly reliable data as to 
the powers of resistance of Mr. Ransome’s stone, a 
valuable and exhaustive series of experiments was 
recently carried out, and the result of these experi- 
ments showed that the average power of the stone 
to resist a crushing force was 3.19 tons to the square 
inch, It should, however, in justice be remarked 
that this average was reduced by the fact that some 
of the stone blocks tested were composed of ma- 
terials which necessarily gave a a low 
result, and that the average strength of the stone 
manufactured in the ordinary manner, gave an 
ultimate strength of 4 tons per inch, which may be 
assumed as the average strength of the stone. 

Compared with some of the best natural con- 
structive materials, the strength of the Ransome 
stone stands thus: 

Granite, resistance to crushing 8000 to 12,000 lb. 
per square inch. 

Portland stone, 2630/. per square inch, 








The Ransome stone, 8960 lb. per square inch. 

It will thus be seen that the Ransome stone is, 
so far as strength is concerned, one of the most 
suitable of all building materials, and being per- 
fectly homogeneous, it is thoroughly reliable. With 
regard to its durability, it is sufficient to point out 
that its constituent elements, and the manner in 
which the concretion of the entire mass is effected, 
guarantee for it a hardness and durability scarcely 
to be met with in any other material, whilst its 
uniformity of colour and texture render it also 
peculiarly suitable for the new purposes for which 
it is now being applied. 

In practice, the materials forming the stone will 
be moulded ix si¢u into blocks, either solid or cellular, 
of the required shape and dimensions. The cel- 
lular blocks form, however, the special peculiarity 
of this system. For bridge piers and abutments the 
blocks may be rectangular or circular, for dock and 
river walls they may be square or hexagonal—in 
fact, any required shape may be given them. If 
found advisable, they may be stiffened internally 
with iron braces, but this would be seldom neces- 
sary, as the strength of the material will be found 
sufficient, unless in very exceptional cases. For 
convenience in sinking the blocks, - operation 
which is precisely similar to that employed in sink- 
ing iron cylinders), the lower edge of the bottom 
length would be chamfered, and, when necessary, 
shod with iron. The horizontal joints would be 
made preferably with alternate projections and de- 
pressions in the sides of the blocks, and the vertical 
joints are made good with timbers halved into each 
block. But these joints may be effected in a variety 
of ways, which need not be specified here. 

What is specially urged for this system is, that 
it is a simple and reliable utilisation of material 
thoroughly adapted for the purpose, that it pro- 
vides a cheap and efficient substitute for the present 
costly means of sinking foundations, and it is con- 
fidently believed that by its application a great 
revolution will be effected in the construction of 
hydraulic works. ; 

It need scarcely be explained that, in nearly all 
cases, the stone blocks, or caissons, form their own 
coffer-dams, whilst in those exceptional instances, 
where temporary works are required, their extent 
and cost would be reduced by the new system. 

Itis also evident that there are few circumstances 
under which the process described, or modifications 
of it, would be inapplicable, whilst its cost, even 
under the least favourable condition reduced to 
half that of the existing modes of construction, 
would, in situations where skilled labour is scarce 
and materials and the means of transit costly, be 
further reduced to a far larger extent. 

On another page we give an illustration show- 
ing the general form of the stone caissons, and 
the method adopted in sinking them. 








COMPOUND BLOWING ENGINES. 
Wer Fire this week a two-page ving of a very fine 
air of compound blowing engines a constructed by 
essrs. Kitson and Company, of Leeds, for the Lackenby 
Iron Company’s works near Middlesbrough. These engines 
have high and low pressure cylinders 82in. and 60 in. in 
diameter respectively, the stroke in both cases being 4 ft. 6 in. 
The blowing cylinders are 80 in. in diameter and are placed 
below the steam cylinders, the arrangement of the valves, 
&c., being clearly shown in the verti ti The engi 
are fitted with a surface condenser, the air and circulating 
pumps being worked from the crosshead of the low pressure 
engine through the intervention of rocking levers. The 
—s have built from the joint designs of Mr. A. C. 
Hill, the engineer of the Lackenby Iron Works, and Messrs. 
Kitson and Company, and provision has been made for 
working either engine independently if required. Itis, we 
understand, the intention of Mr. Hill to an a paper on these 
engines during the ensuing meeting of the titution of 
Mechanical Engineers at Middlesbrough, and we then hope 
to have something further to say concerning the details of 
their construction and performance. 











Crvit AnD Mecuanicat Enaineges’ Socrety.—The an- 
nual meeting of the members of this society was held on 
Friday last at their room, 4, Westminster Chambers, when 
the report of the council was considered. It congratulated the 
members on the satisfactory condition of the society and the 
merit of the papers read during the session. Votes of thanks 
were then to the outgoing President, Mr. James B. 
Walton, A.I.C.E., the Treasurer, Mr. Arthur C. Pain, and the 
Secretary, Mr. Charles H. Rew. The following were then 
elected office bearers for the ensuing year :—President, Mr. 
Arthur C. Pain A.I.C.E.; Vice-Presidents, Messrs. G. J. 
Crosbie Dawson, A.1.C.E., and Charles W. Whitaker; Mem- 
bers of the Council, Messrs. R. M. Bancroft, F. E. Cooper, 
W. Meakin, F. Lea, A. Tyrrell, A. Walmisley and G. W. 
Wilcocks; Honorary Treasurer, Mr. Charles H. Rew, 


H Secretary, Mr. H. E. Hunt. Mr. J. Wagstaff 
Blundell was pone Mery Honorary Accountant. The meet- 








Bramley Fall, 5120 lb. per square inch, 


ing was then adjourned until the opening of the next session 
on the first Friday in December. 
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NARROW GAUGE Sanh ae 
To tux Epriron or ENGINEERIN 

Stz,—In your paper of the 30th ult. you ha ave a leading 
and able article on the above subject, which you have justly 
advocated in place of the old and standard gauge of 4 ft. 
84 in. and other broad gauge railways. I fully agree with 
your views, and have read with pleasure the able and ex- 

vaustive articles you have written in your publication from 
time to time on the subject of narrow gauge lines; but | was 
greatly surprised, and so must have been many others who 
are acquainted with =~ subject, and I should think no one 
more so than Mr. Fairlie himsel!, in reading the above 
article, to find you had dubbed him the originator of this 
important reform in railways, which is rightly receiving the 
attention and action due to it in all countries. Before I can 
agree with you that the credit is due to Mr. Fairlie, I shou! 
hke to have (to use your own words) “ the clearest and most 
uncontrovertible facts that he is the true author of the rail- 
way reform.” 

Is it not the fact that Mr. Fairlic 
merits of the working narrow gauge railways until 
the Festiniog Railway two years ago, but which line had 
been in full working order as a locomotive railway six years 
before that time? Has not all he now knows in connexion 
with the narrow gauge system been taught him on that little 
railway, and by Mr. Spooner, its engineer, manager, and 
8X smery ? Has Mr. Fairlie ever laid out arrow g 
had anything to do with the management of one? 
speak with any practice il knowledge = a line of this de 
tion, excepting what he has been able to learn like ev: ry 
else who has “had the rtunity of seeing the line 
practical work ? 

Is it not the fact that Mr. Spooner has publicly advocated 
narrow gauge railways for the last cight or ten years, and, 
what is of much more importance, brought it to greater 
yerfection year by year? And has not Mr. Carl Phil been 
Soing the same in Norway, so that the system has been fully 
tested years before Mr. Fairlie ever dreamt of it? Captain 
Tyler, the Government Inspector of Railways, advocated 
the system since he inspected the Festiniog Railway in 
1865. Mr. Fairlie only appears on the scene when one of 
his bogie engines is placed to work on the Festiniog Rail- 
way. The mistake now made is in trying to make out 
that the whole subject of the narrow gauge system ow: 
its success to the Fairlie engine, but this is th 
greatest fallacy, as the traflic on the Festiviog Rail- 
way was carried on successfully for many years before 
the Fairlie engine was first introduced, not but what th« 
Fairlie locomotive for working the tratlic of such lines is a 
great improvement. Noone can be more ready than my 
self to give every credit to Mr. Fairlie for introducing his 
double bogie engine. Ido not think anything could be de- 
signed better suited to work heavy traffic up steep gradients 
and over sharp curves, and he undoubtedly did a great ser- 
vice to the railway world in inducing Royal Commissions to 
come to England to examine the working of the Fairlie en- 
gine, not but what parties from America and other countries 
were co ntinually coming over to inspect the Festiniog line 
before that time. The results obtained by the Commissions 
proved beyond doubt the advantages of that engine on both 
broad and narrow lines where there is heavy trailic and — 
gradients. ‘The different commissions were so convinced « 
the value of uarrow gauge poege by seeing the satisiactory 
working of the Festiniog Railway, that they all decided on 
ado} ting the system for their own country, though only some 
repo irted in favour of working them with the Fairlie engine, 
and the Emperor of Russia was so much pleased with the 
valuable information and attention shown to the Russian 
Commission + Mr. Spooner, that he has presented him with 
a massive medal. Mr. Fairlie also deserves great credit 
for the able Punghietd he has written ‘on the subject, thus 
making the matter more widely known. 

It is worth inquiring who first advocated steam power on 
the Festiniog Railway; the present Mr. Spooner’s father, 
who first laid out tho line, reported in favour, and locke: 
forward to the time arriving when the traffic would justify 
the needed expenditure for converting it into a locomotiv 
railway, and as to the gauge of 3 ft. you mention as “ Mr. 
Fairlie’s gauge,” 1 may name that Mr. Sharpe, about ten 
— after, seing the Festiniog line, and consulting with 

fr. Spooner as to gauge and particulars of its working, pub- 
lished a pamphlet in which he strongly advocated a 3 ft. 
gauge, andin France I laid out three ‘different railways for 
him, and I believe he has advocated the making of narrow 
gauge lines ever since. 

I trust you will excuse this lengthy letter, but I do think 
the credit is due to these gentlemen, Mr. Phil and Mr. 
Spooner, for practically carrying out the narrow gauge 
system, and for furnishing the world with information 
which, after a lifetime of labour, with scarcely a single en- 
gineer to encourage them, has resulted in the present great 
railway reform. 


— 
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Sir, yours truly, 


H. U. MeKtr. 


Tam, 


Tremadoc, North Wales, July 13, 1871. 
|The subject matter of the above letter being purely per- 
sonal, we can insert no further communications concerning 


it.—Ep. E.] 


Levis AND Kennesec Ratuway.—Work has been com 
menced on this line. The road, when completed, will give 
Quebee direct communication with 1% siend, Maine. ‘the 
total length of the Canadian portion of the line will be 85 
miles, 


Sream Navication.—A Brazilian Southern 
under a postal contract between the 
Brazilian Government and Messrs. Lamport and Holt, of 
Liverpool, commences with the current month. The service 
will be carried on by the steamers Calderon and Camoes. 
Messrs. Lamport and Holt are re presented at Rio de Janeiro 
by Mr. Norton. 


BRaztnian 
Coast mail service, 





TREDGOLD'S ELEMENTARY PRINCIPLES 
OF CARPENTRY. 
To tue Epitor or ENGINEERING. 

Srr,—Our attention has been directed to a review in your 
columns of the 7th inst., of a so-called edition of the above 
work, which edition is indeed, as your reviewer truly remarks, 
the work of Mr. Hurst and not of Mr. Tredgold. 

This so-called edition of Tredgold—so far as it is Tredgold’s 
at all—is taken from the second edition published 42 years 
ago (1829), and, therefore, contains none of the valuable and 
extensive copyright improvements and additions of Peter 
Barlow comprised in the third edition (1840), fourth edition 
(1853), and the still further enlarged fifth edition (1870) 
Intending purchasers of the genuine standard work 
lredgold, with its e opyright ¢ additions, would, fi 


the reiore, do 
well to order Barlow’s edition, 


and to see that they are not 
misled by the title-page of Mr. Hurst’s book. 

You will not fail to observe that, copyright running, ac- 
cording to the existing law, for forty-two years, Messrs. Spon 
have lost no time in appropriating the first edition the mo- 
ment it was deprived of legal prote ction. We say nothing 
of the morality of the procee ling, and its legality, ace rding 
to the letter, may perhaps be maintained, but in the pub- 
lishing trade such a proceeding is neither generally practised 
nor is it recognised as honourable. 

We do, however, remonstrate against Mr. Hurst’s preface, 
where you will find that he appears to wish to convey the 
impres sion that since the publication of that edition of 1829 
no improvement had been made in the work, that, in fact, it 
had remained either non-existent (out of print) or untouched 
these forty-two years, “a considerable time,” says he, “ hay- 
ing elapsed since the publication of the second edition of this 
work A new edition, which should embrace recent im- 
provements and examples, was much required.” Lower 
down he says, ‘* Several new plates and woodcuts have been 
added.” Your readers will be amused to learn that the whole 
of the plates and woodcuts are new, the only difference being 
that by far the larger number are copied, without permis- 
sion or acknowledgement, from the genuine copyright book, 
for which the author received large sums, and which we 
purchased, at saaliecaih from the author's late pub- 
lisher, Mr. Weale. 


» cost, 


We are, Sir, yours very truly, 
Lock woop anv Co, 
1871. 


TITANIUM AND TRON. 
To tus Epitror or ENGINEERING. 

Si1r,—In your issue of last week a misprint has crept into 
my letter. Instead of ‘ Russian iron” it should be “* Bessemer 
iron.” Please correct the word in your next issue. 

I am, Sir, yours truly, 
E. Tare. 


7, Stationers’ Hall-court, July 17, 


Middlesbrough, July 18, 1871. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Tron Market —Owing to the Glasgow an- 
nual fair holidays there was no market on Friday or Monday, 
but when business was resumed yesterday the market was 
very strong when it was learned that last week’s shipments 
had reached an enormous total. A good business was done 
at 58s. 10jd. to 59s. cash, and 59s. 1jd. to 59s. 8d. one month. 
It closed sellers 50s. prompt cash, and buyers 59s. 3d. one 
month. lhe shipments for last week were not only good, 
they are the largest on record, and considerably above what 
was anticipated. They are, forcign, 16,506 tons, coastwise, 
6823 tons, total, 23,328 tons, indeed the total is greater than 
the weekly make. Same week last year, 8794 tons. | Total 
shipments for 1871, 433,975 tons; 1870, 353,816 tons, show- 
ing an increase for the week of 1 4,5: 34 tons, and for the year 
up to this date, of 80,059 tons. In consequence of the above 
favourable returns the makers of special brands have already, 
this weck, raised their prices, Gartsherrie, No. 1, being 
quoted at 66s., No. 3, 588. Gd.; Eglinton, No. 1, 58s., No. 3, 
, she ae a rise of 6d. all round. Coltness, No. 1, 66s. 6d., 
6d. up, No. 3, , 1s. up; Langloan, No, 3, 58s. 6d., 1s. up; 
Glengarnock, Ne "1, 628, 1s. up, No. 3, 583. Gd. 6d. up; 
Monkland, Chapelhall, 68s., being 2s. up; Shotts, No. 1 
64s. No. 3, 60s., both Is. up. There is no doubt that the 
gradual rise in — recently reported from weck to week, 
in Scoteh pig iron, is caused by the legitimate demand both 
for home pa Asem mn and for exportation, and not by over 
speculation, as is often the case. A very large portion of the 
pig iron shipped last week was destined for the United 
States, Canada, and the Continent. The imports of Mid- 
dlesbro’ pig iron into Grangemouth last week were 1880 tons; 
same week last year, 390 tons, increase, 1490 tons. ‘Total 
wmperts for 1871, 42,512 tons; to same date last year, 
35,385 tons. Total increase for 1871, 7127 tons. The market 
to-day has been somewhat easier, closing 58s. 10d. cash, 
and 59s. lid. one month, sellers asking a shade more. 

New Coal Cutting Machine.—Mr. John Alexander, the 
manager at Gartsherrie, has invented a new coal-cutting 
machine, which has just been put in operation, great results 
are expected from the two which are already at work in 
Messrs. William Baird and Co,’s pits. 

The Edinburgh Tramways Company.—lIt is rept rted that 
Messrs. Croall, the extensive omnibus proprietors, have 
bought 10,0007. worth of stock in the Edinburgh Tramways 
Company, and that Mr. Rowbotham, lately ‘of the North 
British Kailway, will be manager of the company. 

Preparations for the Tay Briige—These preparations 
actively continue. The foundations for three piers of the 
bridge on the south side have now been excavated. The 
sontractors have also taken a lease of a quarry in Fife forthe 
supply of freestone. 


v7«8. 


Agriculture—The recent 


» Royal 


Steam Cultivation and Scottish 
interesting trials of steam cultivating apparatus at th 


of 


‘ 
Agricultural Society’s Show at Wolverhampton are likely to 
have an immense influence on Scottish agriculture, as it is 
stated that the Scottish Steam Cultivation Association either 
have already ordered, or about to order, from the Messrs. 
Fowler and Co., of Leeds, who carried all before them with 
their steam ploughs, no less than 10,0007. worth of cultivat- 
ing tackle and engines. 

The Edinburgh and Districts Water Trust—The works 
committee of this Trust met yesterday and approved of : 
report upon the St. Mary’s Loch Water Bill prepared by 
those of their number who had the Parliamentary manage. 
ment of the defeated Bill; and it is to be submitted to a meet- 
ing of the whole Trust to-day. The Committee were unani- 
mously of opinion that the evidence of the opposition as to 
the enormous waste and large additional supply still avail- 
able from the Pentlands, on which the Lords’ Committee 
arrived at their decision, ought at once to be tested. For 
this purpoee they were agreed as to the expediency of in- 
structing Mr. Leslie, their consulting engineer, to secure the 
co-operation of Mr. Forman, the discoverer of the “intercept - 
ing scheme,” so that he might point out the source from 
which he proposes to secure “his 7,000,000 gallons per day, 
and the process by which it is to be collected and distributed 
at the cost of 190,000. The Committee were further of 
opinion that the resident engineer, Mr. Stewart, should 
secure the co-operation of Mr. Ayris, of Norwich, to investi- 
gate into the nature and extentof the alleged waste by the 
citizens, and to obtain from Mr. Ayris his plan for the ad- 
ditional water fittings and apparatus which landlords should 
be called upon to introduce. 


Glasgow Water Works.—Engineer’s Quarterly Report.— 
At the ordinary fortnightly meeting of the Glasgow AV ater 
Commissioners, held on Monday last, the quarterly report 
by Mr. J. M. Gale, the engineer, was submitted, It state: 
that the quantity of water in store in the lochs on the 8th 
inst. was sufficient to maintain the supply to the city and tho 
compensation to the river Teith for a period of 95 days. On 
the same date the Mugdock reservoir ce rota d’ 18 days’ 
water for the city, and the Gorbals reservoirs 93 days’ water, 
at the ri “5 these works are being drawn upon. These quan- 
tities are less than at the corresponding date last year, but 
they are greater than at the same date in 1869. The quan- 
tity of water sent into the city and district during A April, 
May, and June last, averaged 27,000,000 gallons a day from 
the Loch Katrine works, and 3, 800,000 gallons a-day from 
the Gorbals works—making a total of 3U, 800,000 gallons a- 
day. ‘he population within the whole limits of the district 
supplied now amounts to 595,700, so that the average daily 
consumption per head during the last three months amounts 
to nearly 52 gallons. During these three months, however 
there is ‘always more water used than during the rest of tha 
year; and taking the average over the last six months, the 
consumption per head per day is 50 gallons. 


Death of an Edinburgh Engineer—On Friday last Mr. 

James Newlands, for upwards of twenty-five years the engi- 
neer and surveyor of the Liverpool Corporation, died in that 
town. Mr. Newlands only retired from the active duties of 
his post a few weeks ago, retaining a salary and the position 
of consulting engineer. The deceased gentleman was a 
native of Edinburgh, and was educated at the High School 
and University of bis native city, where he subsequently 
practised for some years as an architect and civil engineer. 
He was one of the most practical and experienced sanitary 
engineers; and his efforts to improve the health of the 
British army in the Crimea (where he scriously injured his 
own) induced Miss Florence Nightingale to write to him, 
“Truly I may say that sanitary salvation came to us from 
Liverpool.” Mr. Newlands was a gentleman of considerable 
literary attainments, and he contributed largely to the “ En- 
eylopedia Britannica.” 
The Ironstone Mines at Tomintoul—The Hill of Leith, 
near Tomintoul, Banffshire, has been known for a number 
of years to contain a large quantity of hematite ironstone. 
A few years ago it was worked to some extent, but owing to 
the distance of the mines from the nearest railway—17 to 
20 miles—it could not .compete successfully with the Cum- 
berland hematite. Recently the deposit has again been 
carefully examined by a gentleman of great experience in 
mining, and his opinion is that it is both rich and plentiful. 
The Duke of Richmond is the owner of the land on which 
the ironstone occurs, and I understand that there is a com- 
pany ready to treat with the duke with a view to the con- 
struction of a branch railway and the development of the 
mines. 


Transfer of the Perth Gas Works.—In accordance with 
the provisions of the Act of Parliament recently passed, the 
two gas works in Perth have now passed, or are about to 
pass, into the hands of the Police Commission, the members 
of which met as asa gas commission on Friday last. It is 
expected that the necessary arrangements will be —_ ted 
in time for the formal] transfer to be effected on the Ist of 
January, 1872. At present the gas is being sold at 5s. 10d. 
per thousand cubic feet, but it is intended to make a reduc- 
tion of 4d. shartly after the works have been formally trans- 
ferred to the Gas Commission. 





To CoRRESPONDENTS. —Owing to the sp: space taken up in the 
present number by our account of the Wolverhampton Show, 
we aré compelled to postpone until next week, tlie publica- 
tion of several letters already in type. 


Tue Instrrurion or Crvin EnatneeRs.—The Members of 
Council and the Students of the Institution of Civil Engineers 
have been invited by Colonel Clarke, R.E., the engineer to 
the new Portsmouth Dockyard Extension, to visit those ex- 
tensive and most interesting works on Monday the 3ist of 
July. We trust that this invitation will be thoroughly re- 
sponded to, for there are no works at present in progress that 
will so well repay inspection. A full description aad detailed 
illustration of the doe ‘kyard extension was published in En- 





GINEERING, Sept. 2, 1870, and in several subsequent numbers. 














Jury 21, 1871.) 


ENGINEERING. 





* 49 














FOREIGN AND COLONIAL NOTES. 
Brazilian Telegraphy—Dr. Andres Lamas and Senor 
Pedro 8. Lamas have obtained an exclusive concession of a 
privilege for laying a cable between Rio de Janeiro and the 
river Plate. The concession is granted for a period of 40 
years, and at the expiration of that time, the Brazilian sta- 
tions and that part of the eable off the Brazilian coast are to 
belong to the Brazilian Government, which has also the 
option of purchasing the enterprise at the end of 10 years. 

‘Two years are allowed for the construction of the cable. 


Detroit River Tunnel Company.—This company has been 
organised, and Mr. J. F. Joy has been elected president. 
The works are expected to be soon commenced and trains 
will probably be passing through the tunnel within two 
years. 

Population of New York.—New York is shown by official 
returns which have just been compiled to have a population 
of 942,293 inhabitants, of whom 929,199 were white and 
13,093 coloured. Of the 929,199 white inhabitants, 510,553 
were born in the United States and the remainder in foreign 
countries. Of the forcign born inhabitants of New York, 
201,999 were Irish, 111,955 Germans, 54,398 English, and 
8240 French. 

Madras Railway Bridges.—Another bridge on the Madras 
Railway has given way. In this case the structure which has 
failed is on the Bellary branch of the company’s system, and 
it is familiarly known in the Presidency as the Veerapoor 
bridge. The goods traffic on the branch is suspended for the 
present, while the usual shifts are resorted to in connexion 
with the passenger traffic. 

Canadian Railways.—Constructive operations are being 
vigorously prosecuted on the Levis and Kennebec and the 
Sorel and Drummondville Railways by Mr. Hulbert, the 
contractor. About 500 men are now employed upon the 
former line, and 700 upon the latter. 


Pennsylvanian Steel Rails.—The Pennsylvania Steel Com- 
any’s works near Harrisburg are now producing Bessemer 
steel rails at the rate of 14,000 tons per annum. This pro- 
duction would steel rail annually about 140 miles of single 
line. 

Railways in New South Wales.—An extension of the 
Great Northern Railway of New South Wales from Aberdeen 
to Scone has been formally opened. The New South Wales 
Government has not submitted any scheme to the Colonial 
Legislative Assembly for railway extension or for other 
means of improved communication with the interior. The 
Western and Northern lines have not yet been completed to 
Bathurst and Murrarundi. The various extensions on hand 
appear to be progressing tolerably well. 

The German Navy.—lt is expected that great increase in 
the German fleet will be made during the next few years. In 
addition to three turret vessels, of which two are to be built 
at the dockyard at Kiel, and one by the Vulean Company at 
Stettin, seven corvettes are to be constructed at Dantzic, and 
are to be all finished by 1877. 


Gas-Lighting at Campos.—Messrs. Dutton, Traga, and 
Wilmot have entered into a contract for lighting the streets 
of Campos (Brazil) with gas. 

Telegraphy in Victoria.—The amount of revenue derived 
from telegrams by the Victorian Government, in 1870, was 
33,1457. This total showed a falling off of 10387., as com- 
pared with the corresponding figures for 1869. 


Constantinople Tramways.—A line of tramway between 
Azap Capou and Beschitash will shortly be opened for traffic. 
The cars which will be run are from the workshops of a well- 
known Vienna builder. A Stamboul line from the Yeni 
Dami mosque to Ak-Serai has been nearly completed. 


_ American Patents.—Commissioner Leggett has been hear- 
ing, at the Patent Office at Washington, arguments for and 
against an application for an extension of patent rights to 
Mr. William Kelley, of Kentucky, for purifying iron by 
forcing up and through it atmospheric air while the iron is 
ina molten state. The remonstrants were numerous rail- 
way companies and iron manufacturers, the latter principally 
from Pennsylvania. The commissioner took the papers, and 
reserved his judgment. The case is, of course, of interest 
and importance to all iron and steel manufacturers 


Brazilian Railways.—A company for carrying out a line 
between Jundiahy and Itu has been advertising for tenders 
for the construction of the line. The tenders were to be 
opened June 25, so that it is possible that a commencement 
has since been made with the works. 


British Columbian Pines.—Pines of almost incredible size 
are met with in British Columbia. Trees often measure 
320 ft. in height, two-thirds without a branch. The masts to 
be had on Vancouver Island are superior in flexibility and 
density to the best from Riga. 


New Zealand Railways.—The works of the Great Northern 
Railway of the province of Canterbury (New Zealand) are 
progressing towards Kaiapoi. The fencing is complete to 
the Styx, and the provincial government has invited tenders 
for the erection of an iron girder bridge over the north 
branch of the Waimakariri. 


Chilian Telegraphy.—The Chilian Government has re- 
solved to proceed with the construction of three additional 
lines of telegraph. These lines will extend from Nacimiento 
to Los Angelos, Quiribue to Cauquennes, and Petorca to the 
main northern line, 


The East River Bridge.—Recent advices from New York 
state that the construction of the tower for the East River 
Bridge between New York and Brooklyn is making rapid 
progress. Nine courses of masonry have been laid, rising to 
a height of 20 ft. above the water. 


Ra 


lways in Victoria.—The Victorian House of Assembly 
has appointed a committee to report upon the Fairlie and other 
alleged economical railway systems. A contract for the 


second portion of the North-Eastern of Victoria, 60 miles in 
length, has been let to Messrs. Styles, Murray, and Co.; the 
first section of this line, which is 56 miles in length, is ex- 
pected to be ready for traffic in March, 1872. 


Another Great American Bridge——Locomotives have now 
passed over a great iron railroad bridge over the Ohio, at 
Benwood, which has been in course of construction for two 
years. The bridge is nearly three-fourths of a mile in length. 
The channel span is 350 ft. wide and 95 ft. above low-water 
mark, while it contains 600 tons of iron. The approach on 
the Ohio side is by an arcade of 41 arches, which is considered 
a very fine piece of masonry. ‘The arches of the arcade are 
40 ft. from centre to centre. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRovuGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the Middles- 
brough iron market was well attended. Like the previous 
week there was again a great demand for iron to complete 
the cargoes of steamers waiting to proceed to sea, and makers 
who could deliver pigs fanmnatliokete, got about 6d. per ton 
more than the ruling quotations, which are as follows: No. 
1, 51s. 6d.; No. 2, 50s. 6d.; No. 3, 48s.; and No. 4, 47s. 
Both the home and foreign demand for pig iron continues 
good, and makers are still sold forward for many months. 


The Finished Iron Trade.—All the works are as busy as 
possible in the various branches of this trade, and from the 
orders which are coming to hand, they are likely to be kept 
in this satisfactory state for some time to come. Inquiries 
for rails are numerous, and additional contracts are being 
secured by Cleveland firms. In consequence of the pros- 
perous state of the shipbuilding trade, there is a capital 
demand for plates and angle iron. Bars, bolts, nuts, and 
screws find a ready market. 


Shipbuilding.—On the Tyne, Wear, and Tees all the ship 
yards present a busy appearence», There area great num- 
ber of vessels of all sizes in various stages of progress. On 
Monday Messrs. Backhouse and Dixon, Miad esbrough, 
launched an iron screw steamer 132 ft. long, 20ft. broad, 
and 11ft. lin. deep. She was christened the Sixty-six. 
Messrs. Blair and Co., Stockton-on-Tees, will fit her with 
engines 40 horse power, and she will shortly proceed to take 
a share of general trading for a Middlesbrough firm. 


Engineering.—On Tees-side there is a large amount of 
blast-furnace engineering being done. All the marine-en- 
gine builders in the North of England have as much work 
on hand as they can get through, and engineers generally 
are exceedingly busy. ‘There is, however, still a scarcity of 
bridge-work. 

The Co-operative Engine Works at Newcastle.—The Co- 
operative Engine Works, Cuseburn, Newcastle-on-Tyne, to 
which we referred last week, are to commence operations on 
Monday next. It is stated that they will be worked on the 
nine hours’ system. 

The Scotswood Bridge Company.—The annual meeting of 
this company was held this month. For the year ending 
June 30 the annual net income amounted to upwards of 
20001. A dividend of 10 per cent. was declared. 


The Newcastle College of Physical Science.—Subscriptions 
for the purpose of establishing this college have been most 
liberal. So well has the undertaking proceeded that ar- 
rangements have been made for the opening of the college in 
October next. 


The Steel Works at Gorton.—These works, which are 
situate near Manchester, and which were recently purchased 
by Messrs. Bolckow, Vaughan, and Co., the great iron- 
makers, Middlesbrough, have been altered and started as 
Bessemer steel works. 


The Middlesbrough Dock.—The desirable extension of 
this dock is being rapidly proceeded with. The Chamber of 
Commerce have recommended the North-Eastern Railway 
Company to continue the quay well on the south side of the 
dock ; to erect good substantial warehouses and proper sheds 
on the south-eastern side of the dock entrance, and to procure 
a powerful set of shear legs for loading heavy goods and ma- 
chinery on the north ‘side of the existing entrances. These 
suggestions are now receiving the attention of the railway 
directors. 


The Institution of Mechanical Engineers.—In addition to 
the information we gave last week respecting the forth- 
coming visit of the Institution of Mechanical Engineers to 
Middlesbrough, we now append a list of papers which will 
be read on Tuesday and Wednesday the 25th and 26th inst. 
The subjects and the names of the gentlemen who will read 
the papers are as follows : “On the Manufacture of Hema- 
tite Iron,” Mr. William Crossley, of Askam-in-Furness ; 
“On the Preliminary Treatment of the Materials Used in 
the Manufacture of Pig Iron in the Cleveland District,” Mr. 
Isaac Lowthian Bell; “ Description of the Improved Com- 
pound Cylinder Blowing Engines at Lackenby Iron Works, 
Middlesbrough,” Mr. Alfred C. Hill ; “ On the General Geo- 
logical Features of the Cleveland Mining‘ District,” Mr. John 
Jones, Middlesbrough ; “ Description of the Brake Drums 
and the Mode of Working at the Ingleby Incline on the 
Rosedale Branch of the North-Eastern Railway,” Mr. John 
A. Haswell, Gateshead; “On a Simple Construction of 
Steam Engine Governor, having a Close ———S to 
Perfect Action,” Mr. Head, Middlesbrough; ‘On Steam 
Boilers with Small Water Space and Root’s Tube Boiler,” 
Mr. Charles Cochrane, Middlesbrough; “On the Breakage 
of Axles Under Railway Rolling Stock,’ Mr. Edward 
Fletcher, Gateshead; ‘‘On the Principal Constructions of 
Breechloading Mechanism for Small Arms and their Rela- 
tive Mechanical Advantages,” Mr. William G. Marshall. 


conference might be held, and, if possible, the strike in the 
engineering trade ended. Up to the time of writing, we are 
sorry to say we have not heard of the endeavour being 
attended with success. Certainly the masters have consented 
at last to meet the men on certain conditions. The men 
may probably attend a joint meeting, but we fear they are 
not likely to relax in the least their determination to con- 
tinue on strike until the nine hours’ movement is adopted. 


NOTES FROM THE SOUTH-WEST. 

The Colliers’ Strike in South Wales.—On Saturday even- 
ing, a third instalment was paid by the Amalgamated As- 
sociation of miners to the colliers now out on strike in South 
Wales. The total amount distributed was 8617. 13s. 8d., 
which was divided between 5307 men at the rate of 3s. 2d. to 
each man. The number of men claiming from the union 
funds is decreasing. ‘The first instalment remitted by the 
association amounted to 10487. 6d. which was divided be- 
tween 9222 men at the rate of 2s. 2d. each. ‘The second in- 
stalment amounted to 8811. 4s. 8d., and was divided between 
8734 men at the rate of 1s. 11d. each, so that the number of 
men claiming assistance from the association has much de- 
creased. It will be seen that the assistance doled out by the 
association during a period of six weeks amounts altogether 
to 7s. 3d. per man, or just 1s. id. per week. 


Steam Line between Cardiff and New York.—A_ project 
for the establishment of a line of steamers between Cardiff 
and New York is said to be on the tapis. It is proposed to 
effect this object by means of a limited liability company, 
with shares of 10002. each. ‘The Marquis of Bute it is 
affirmed is favourable to the project, the realisation of which 
does not appear, however, to be by any means assured at 
present. 


Carpenters’ Strike at Gloucester.—A number of carpenters 
have been on strike at Gloucester. They ask that their 
wages shall be advanced from 25s. to 27s. per week, and that 
they shall leave work on Saturday at one instead of two 
o’clock. The masters are said to be not indisposed to make 
an advance on the pay of the men, but they refuse to con- 
sent to any alteration in the hours of work. 


Exports from Cardiff.—The average quantity of coal sent 
from Cardiff to foreign ports monthly is about 160,000 tons. 
Last month the total fell, according to the Custom House 
returns just published, to 67,906 tons, this unfortunate result 
being wholly due to the strike among the steam coal colliers 
of South Wales. In May the exports of coal from the port 
amounted to 227,600 tons. The quantity of iron shipped from 
Cardiff in June amounted to 18,000 tons, of which 10,000 tons 
were sent to New York. 


The Avonside Engine Works.—On Saturday evening, Mr. 
Abraham Jefferies, late foreman of the forge department at 
the Avonside Engine Works, was presented with a handsome 
gold watch and chain and an address. Mr. Jefferies was 
foreman of the forge department for 17 years and was a 
workman for 13 years previously. The number of subscribers 
to the testimonial was about 500, and included the foremen, 
workmen, and draughtsmen of the Avonside Engine Com- 
pany. 

Welsh Railways——Vhe Midland Railway Company will 
establish communication shortly with Swansea by means of 
the Swansea Vale and Neath and Brecon Junction Railways. 
A short branch, which will connect the Rhymney Railway 
with the Great Western system, will be completed by the 
end of this month. 


The Forest of Dean.—The iron trade of this district con- 
tinues active. The coal trade is steady and is expected to dis- 
play increased animation. 


Swansea Harbour Trust.—The revenue of the Swansea 
Harbour ‘Trust shows a surplus of income over expenditure 
for the past year of 36321., the principal portion of this sur- 
plus having occurred during the past six months. The in- 
crease is expected to continue as the importation of iron 
ore from Spain will probably attain still further importance. 


Sewage Utilisation at Taunton.—The Taunton Board of 
Health has resolved to purchase for 700/. a field for the pur- 
pose of utilising the sewage of the town. 


Taff Vale Railway.—The receipts of this line continue to 
be much affected by the unfortunate strike still continuing 
among the steam colliers of South Wales. ‘The last weekly 
traffic return shows a collection of only 4267/., as compared 
with 67931. in the corresponding week of 1870. 














Tue British Assocration.—The arrangements for the 
meeting of the British Association in Edinburgh are now 
nearly completed. The sections will be accommodated in 
the various class-rooms of the University, and it is expected 
that the great hall of the Parliament Seen will be used as 
a reception room. The first general meeting of the associa- 
tion will be held in the Music Hall on Wednesday evening, 
the 2nd of August, at 8 o’clock, when Professor Huxley will 
resign the chair, and Professor Sir William Thomson will 
assume the presidency and deliver an address. On Thursday 
evening, the 3rd of August, a lecture will be delivered in the 
same place by Professor Abel, F.R.8., on some recent in- 
vestigations and ey apr ne of explosive agents. On 
Friday evening, the 4th of August, a soirée will be given by 
the Professors of the University. On Monday evening, 
August 7, a discourse will be delivered in the Music Hall by 
Mr. E. B. Tylor, F.R.S., on the relation of primitive to 
modern civilisation; on Tuesday evening, August 8, there 
will be a soirée in the Museum of Science and Art; and the 
concluding general meeting will be held on the afternoon of 
Wednesday, the 9th. On Thursday, the 10th, a number of 
excursions will be made. The officers for the Section G— 
that devoted to mechanical sciences—are: President, Pro- 
fessor Fleeming Jenkin, C.E., F.R.S. Vice-Presidents—Pro- 





The Nine Hours’ Movement.—During this week Mr. Joseph 
Cowen, jun., and Mr. Charles Mark Palmer have bee. 





attempting to bring the masters and men together so that a 








fessor Rankine, F.R.S., L. and E., Thomas Stevenson, C.E., 
F.R.S.E. Secretaries—H. Bauerman, .G.S.; Alexander 
Leslie. C.E.; J. P. Smith, C.E. 
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WARREN’S STREET SWEEPING MACHINE AT THE WOLVERHAMPTON SHOW. 


CONSTRUCTED BY THE BRISTOL WAGON COMPANY, BRISTOL. 


oF FEET 


SCALE 
(3 


| 





° i } : 
| » | °: 


> 


4 


2 
© 


. 


yi 





From amongst the numerous implements exhibited this 
year by the Bristol Wagon Company, we have selected 
for illustration Warren's street-sweeping machine, as em- 
bodying a new arrangement, and one which has already 
given great satisfaction at Cheltenham, The machines 


RANSOME’S STONE CAISSONS; 


BUTLER’S PATENT. 


(For Description, see Page 47.) 


usually employed for sweeping and hauling mud from | 


roads and streets, are all combined, in other words, the 


mud cart and the apparatus for working it, are contained | 


in one and the same implement. 


Thus, after the mud cart | 


has been charged, the old system necessitates the transit of | 


the machine, as well as of the cart, to the place where the 
sweepings have to be deposited, According to Mr. Warren’s 
plan, on the contrary, the cart can easily be attached to, or 








detached from, the machine, as we shall describe presently, | 


by an operation occupying only a few minutes of time. 


sponding outlay incurred in the purchase of a greater 


number of combined machines, can be saved; it is evident, | 
also, that Warren’s sweeping machine can be kept almost | 


continually at work, being sufficient, in fact, for from five 
to ten carts, according to distance of the tipping place. 
The apparatus we are describing, and which we illustrate 


on the present page, is furnished with two sets of brushes, | 
working independently of one another on separate shafts, | 
while in the ordinary machines of this kind but one set of | 


brushes is provided for. The former plan allows the sweep- 
ing of a total width of 4 ft. 2in., and as the brushes work 


loosely on the shafts, and not asa fixture to the cart, they | 


can easily adapt themselves to all the inequalities of the 
ground. 
wheel nearest to it, whereby the turning of the machine is 


greatly facilitated; the set of brushes, of course, stopping 


with the wheel on the side to which the cart is turned. 

We will now describe the manner in which the sweeping 
portion of the apparatus is detached and attached. Refer- 
ring to our engraving, a pair of small wheels, K, will be 
noticed, which can be lowered by means of the hand wheels, 
L. These wheels are made to support the apparatus after 
having been detached from the cart, and in order to do this, 
the lever, N, is first raised, and the handle, O, pulled for- 
ward so as to disengage the catch, P. As soon as this 
has been effected, the spring. Q, releases the paw! from its 
fastening, S, when the cart can be taken away, and another 
instantly be attached by merely raising the lever, Y, and 
by repeating a similar operation as in disengaging. ‘The 
hand wheels, I, lower the brushes as they become worn, 
while the shute, G, can be raised to suit the brushes by 
means of the hand wheels, H. 


Canapran Pactric Ratuway.—Mr. Moberly, C.E., and 
Mr. Lennan, C.E., have left Ottawa for British Columbia, to 
undertake the surveys of the Canedian Pacific Railway in 
that quarter. Two routes are to be run, one through the 
Leatherhead Pass in the Rocky Mountains to the Pacific 
coast, and the other through the House Pass. Mr. Moberly 
and a couple of ies will explore the former route, com- 
mencing nearly miles from the Pacific ; and Mr. Lennan 
and a couple of parties will explore the latter, or northern, 
route, through the House Pass. The following gentlemen 


have been appointed to take charge of other surveying | 


parties :—Mr. G. B. Lloyd, Mr. J. P. O.\Hanley, Mr. W. A. 
yw FE Sy , Mr. B. eae, Mr. H. 
A. % . J. G. Johnston, Mr. J. Fleming, Mr. H. 
E. Carre, Mr. C. James, and Mr. E. W. Jarvis. 


By | 
this arrangement, therefore, much time, as well as a corre- | 


Each set of brushes is worked from the road 
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Inpran, &c., Harpours.—Mr. Robertson, C.E., in a letter 
to the Governor of Madras, states that he considers that the 
| preparation of eighteen reports upon the harbours which he 
inspected will keep him fully employed until the next 

season, when he will return to India. Mr. Robertson points 








~S 


out that by visiting the harbours during fine weather he was 
able to accomplish boating and coast work which would 
have been impracticable at other times, and that he was 
also able to examine the bars of rivers’ mouths when in their 
worst state. 
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BAUSCHINGER’S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 
(Continued from page 18.) 

WE will now proceed to explain the construction 
of the diagram showing the action of the valve gear 
which is annexed to each set of indicator cards, and 
which is called by Professor Bauschinger the dis- 
tribution diagram. 

As an example, we will select the distribution 
diagram referring to the first ‘‘ notch” of the mixed 
engine, A, illustrated at the head of the series of 
diagrams belonging to that engine given on the 
next page. These, and all the other diagrams we 
illustrate, are, we may mention, drawn to one-half 
their original size. The points at which the supply 
of steam is cut off, in this case, are at 14 per cent. 
and 19 per cent. of the stroke (hind and front end 
respectively), as ascertained from the valve motion 
diagram. ‘The line, oz, represents the stroke, and 
parallel to this line are drawn, also half size, the 
steam ports for the admission and release, the 
former above and the latter below, 0 z. We will 
now assume the piston to move on its stroke from the 
front to the hind end, or from z too. Having arrived 
at a point, a, near the hind cylinder end, the valve 
opens the port to admit the steam, which, at the end 
of the stroke, is admitted to the amount, 0, 4, called 
‘‘hind pre-admission.” The piston begins now its 
return stroke, at the commencement of which the 
opening of the port still increases a little, till the 
maximum opening is reached at c, corresponding to 
the position of the piston at y. From this point, 
the valve begins to close the port again, and when 
the piston is at a point, d, the supply is cut off and 
expansion takes place till a point, e, is reached, 
marking the opening of the valve to the exhaust, 
which, at the end of the stroke is open to the amount, 
z, f, termed by the professor the ‘‘ pre-release.” As 
the piston moves again from z towards 0, the ex- 
haust opening still increases till g, and becomes shut 
when the piston has arrived at 4. From this point, 
the piston compresses before it the steam remain- 
ing in the cylinder, till it has arrived at a, when the 
valve opens the port again for the pre-admission, 
and when the same process begins again. In a 
similar manner the other distribution diagrams con- 
tained in our illustrations explain the action of the 
slide valves for the various degrees of expansion, 





while the subjoined Table contains further infor- 


steam distribution, here again following the course 
of Professor Bauschinger’s observations : 

(a) Lead or pre-admission. To insure a good 
action of the steam itis essential that the maximum 
cylinder pressure be attained at the very commence- 
ment of the stroke. If this is the case, the admis- 
sion line of the indicator diagram—the piston being 
at the end of the stroke—will rise in a vertical line, 
neither receding from it nor, after the vertical has 
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been reached, recoiling from it again, The former 
defect is particularly the case with the shifting link 
motion when working at a high degree of expansion 
as shown in diagram No. 1, while in diagrams 
Nos. 9 and 10, taken at the 6th and 8th notch 
respectively, the admission line recoils slightly from 
the vertical. Under the circumstances of diagram 
No. 1 the area of the opening for pre-admission is 
2.5 per cent. of the piston area (as shown by the 
scale) and for the moderate speed at which the 
engine was running, this amount of lead is, no 
doubt, too much; in diagrams Nos. 9 and 10, on the 
other hand, a pre-admission of from 1.1 to 1.6 per 
cent. of the piston area would appear much too 
small, even in the latter case where the engine was 
making but 54 revolutions per minute. 

In this respect the curves obtained with the 
Meyer valve gear show a marked distinction, which 
will already be apparent by a mere inspection of the 


Taste No. IV.: REFERENCE TO DIAGRAMS ON THE PRESENT AND FOLLOWING PAGE. 
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mation which could not be conveniently given on 
the diagrams themselves. Before proceeding further, 
we wish to call attention to the dotted lines shown 
in the diagram just described. These lines refer to 
curves which would have been obtained with an 
ordinary slide valve, and show already clearly the | 
advantages ore pag by the auxiliary steam pas- 
sage of the Trick or Allen valve, 

We will now examine the form of the indicator 


! 





curves with reference to the principal periods of the 





distribution diagrams. ‘The series of curves taken 
from the goods engine, g, show that, in the case of 
Meyer’s motion the amount of pre-admission remains 
constant for all degrees of expansion. That the 
amount of lead, inthiscase, was insufficient, is clearly 
shown in the diagrams by the admission lines with- 
drawing from the vertical lines which mark the end of 
the stroke, Constant leadinvolvesalso constant com- 
pression, and this latter seems to have been avoided 
as much as possible in the engines, E, F, and G, 








with the Meyer gear as shown by the diagrams and 
also in, Table Il. The deficiency of lead in this 
case appears, therefore, all the more faulty, as both 
elements, lead and compression, regulate the ad- 
mission. If the clearance spaces at the beginning of 
the admission are already filled with compressed 
steam, a less amount of lead is necessary and vice 
versé. With the shifting link motion, however, not 
only the lead but also the compression increases 
rapidly as the link approaches mid-gear ; but con- 
sidering the high speed at which the engine is 
usually running in mid-gear, this phenomena does 
not prove a drawback as the increased compression 
is calculated to facilitate greatly the attainment of 
the full pressure of steam in the cylinders at the 
commencement of the stroke. 

Furthermore, it should be remembered that a 
good admission of the steam depends, not only on 
the amount of lead, but also on the commencement 
of it, or, in other words, on the period at which the 
valve opens the connexion with the steam chest 
preparatory to the next stroke of the piston. Thus, 
on examining the distribution diagram taken at the 
second notch of engine, A, it will be seen, that the 
pre-admission begins when the piston has yet 4 per 
cent. of the length of stroke to travel, while the 
amount of lead is 2.2 per cent. of the piston area. 
When the Meyer valve-motion is mahal, Pro- 
fessor menenge recommends an amount of lead 
of 2 per cent, of the piston area, and also that the 
lead should begin at 3 per cent. of the stroke 
before the dead point is reached, and that the com- 
pression should amount to, at least, 10 per cent. 
of the length of the stroke. These data depend, 
of course, on the amount of stroke and angular 
advance of the eccentric, on the lap of the valve, &c. 

In our next number we shall examine the indicator 
curves with regard to the element of admission. 

(To be continued.) 


THE ART OF TURNING. 

Wes have received the following circular just issued by the 
Worshipful Company of Turners, and we have much pleasure 
in publishing it as it refers to a matter likely to interest a 
number of our readers : 

The master, wardens, and court of assistants of the Wor- 
shipful Company of Turners, in continuance of their action 
last year, propose to give, each year, their silver medal and 
the freedom of the company and of the City of London to 
any one workman or apprentice in the trade who may send 
in the best specimens of hand turning for the year. 

The material to be used will be varied in different years, 
so as to include wood, yee metals, stone, spar, &c. Tho 
competition for this year will be in turning in wood. 

The following are to be the conditions of the competition. 
The qualities which will be considered in awarding the prize 
will be the following, viz. : 

1. Working to exact dimensions, illustrated by a cylinder 
6 in. long and 2in. in diameter, or any other object which 
shall measure exact inches without fractions. 

2. Exactness of surface and fit, such as is shown by a nest 
of cylindrical boxes with screwed lids, which shall drop out 
of one another and fit without shake ; but these qualities may 
be otherwise illustrated at pleasure. 

8. Exact copying, so that the two objects produced (such 
as two cups, vases, boxes, or chessmen) may be facsimiles in 
every part. 

4. Neatness of design, symmetry of shape, and good form 
of mouldings. 

5. Fitness of the work and design for the purpose proposed. 

6. Ability to turn in different woods, of varied grain and 
degree of hardness. 

he candidate may make his own selection from the above 
list ; but the one who best fulfils the largest number, includ- 
ing the most important qualities, will be preferred. The 
work must be all hand turning, produced in the ordinary 
lathe, without special apparatus. The different objects must 
be delivered free at the Mansion House, London, during the 
week beginning Monday, October 2nd, and ending Saturday, 
October oth. 

Specimens must not exceed 18in. in height and a foot in 
diameter. They must be each marked with a —— mark 
or motto, and numbered, and accompanied by a list, showing 
for each number the grounds on which the prize is sought. 
They must be accompanied by a sealed envelope marked with 
the same mark or motto, and containing the name and 
address of the competitor, and his age, if an apprentice, and 
in all cases a certificate of good conduct, and a certificate or 
declaration that he is in the trade and that the work is by 
his hands only. These will not be opened until the judges 
have made their report. 

The specimens sent will remain the gr mys! of the com- 

titor; care will be taken"of them, but tke Court will not 

old themselves responsible for their safety. The candi- 
dates must remove the specimens: at their own cost within 
a week of the decision being communicated to them. 

The successful candidate last year was Alfred Madden, 
59, Peabody-buildings, Commercial-street, Shoreditch. 

The judges were the following citizens and turners: Mr. 
Charles Hutton Gregory, Past President of the Institution 
of Civil Engineers ; Sir, John J. Holtzapffel, Assoc. Inst. 
C.E., Engine, Lathe, and Tool-Maker; and Mr. John 
Jaques. The Right Honourable the Lord Mayor of London 
has kindly consented to present the prize for 1871. 

By order of the Court, 
CHARes IRELAND SHIRREFF. 
59, Mark-lane, London, July, 1871. 
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COMPOUND SCREW ENGINES OF HMS. “TENEDOS.” 













CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW. 


(For Description, see Page 56.) 
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MANUFACTURE OF HEMATITE IRON.* 
By Ma. Wrt11am Crosser. 

In the hematite districts of Lancashire and Cumberland, 
owing to the peculiarities of the materials employed and 
other causes, it has not been practical to make use of all the 
most recent improvements in the working of blast furnaces, 
or to keep pace with the rapid progress effected elsewhere ; 
but it is thought a description of the results obtained else- 
where may not be altogether out of place in a district like 
Cleveland, where the manufacture of iron is carried on in 
the most scientific manner and with the most approved 
appliances. The furnaces of the hematite district are 
much the same as those at work in Cleveland, but the 
appliances for working them are not usually so good. 
Those at work at Barrow may be taken as a fair type of 
most hematite furnaces as to size and capacity. They 
are about 55 ft. high, and 15 ft. diameter at the boshes, 
having a capacity of about 9000 to 10,000 cubic feet. The 
furnaces at the Furness Iron and Steel Works, Askam, with 
which Mr. Crossley is connected, are 67 ft. high and 19 ft. 
wide at the boshes, tapering to 18 ft. below the gas outlet, 
and have a capacity of 13,100 cubic feet, which is greater 
than that of any other hematite furnace at present working. 
The various attempts which had been made to work larger 
furnaces for hematite ores do not seem to have been attended 
with such success as to justify the erection of others, and one 
or two instances where furnaces of 75 ft. have been erected, 
the results obtained have been so unsatisfactory that the 
furnaces have been blown out, and the height diminished 
to 55 or 50 ft. The Askam furnaces of 67 ft. did not work 
well for some time when they were first blown in, and the 
cause of their bad working was attributed to the smallness 
of the charging bells in proportion to the width of the 
furnaces, and consequently larger bells were substituted. 
The beils at first employed were only 7 ft. 6 in. diameter, but 
the present ones are 12 ft. Gin. diameter, and these are be- 
lieved to be the largest of any yet used for hematite furnaces. 
These furnaces now work with great regularity, and each 
produces weekly from 400 to 460 tons of iron, a large ptopor- 
tion being Bessemer converters. For taking off the blast 
furnace gas the bell and hopper arrangement adopted in the 
Cleveland district has not toad found to answer so well in 
the hematite furnaces ; the Carnforth and the Askam Works 
are the only two places at which this plan is adopted. The 
reasons for not adopting it at the other places are—first, that 
it is believed to act prejudicially upon the quality of the 
iron produced; and, secondly, that it throws a heavier back 
pressure upon the furnaces, and thus interferes with their 
regular working. The furnace at present building at Askam 
is expected to be ready for working in a couple of months. 
It is 75 ft. high, 23 ft. diameter at the boshes, and has a bell 
14 ft. in diameter. The object in adopting these dimensions 
was to ascertain whether the same edcentenas would result 
from increased height up to 75 ft. which has been obtained 
in Cleveland. The arrangement for charging the furnace is 
usually adopted where the gas from hematite furnaces is 
utilised, and which was found to take off a large proportion 
of gas to the stoves and boilers. The blast ore of White- 
haven and Furness does not differ much in quality, but there 
can be no doubt that the best Whitehaven ores are richer 
than the best Furness ores. The ore used at Askam has the 
following composition: Peroxide of iron, 83.00; silica, 15.50; 
carbonate of lime, trace; moisture, 1.50; total, 100.00; per 
centage of metallic iron, 58.10. Three principal varieties of 
Irish ores are used in the manufacture of hematite iron, 
which are fairly represented by the ores known as litho- 
mange, red aluminous iron ore, and black nodular iron ore. 

The analysis of these ores is as follows : 


Red 
aluminous. 

11.25 
35.61 
trace 
34.65 
trace 
trace 
16.30 


Black 
nodular. 
6.0 
20.87 

0.75 

71.63 
0.68 
trace 
1.15 


Lithomange. 
30.70 
27.06 
trace 
26.05 


Silica eee 

Alumina 

Titanic acid 

Peroxide of iron 

Protoxide eee trace 

Magnesia and lime 1.11 

Water of combination 15.88 

Metallic iron ... 17.35 23.25 50.14 

As to the alleged failure, the explanation was to be found 
in an improper distribution of materials, owing to the bell not 
being suitably proportioned to the size of the furnace throat. 
The lime used at Askam is obtained from a neighbouring 
quarry, and the coke used is obtained almost entirely from the 
Durham coalfield, and is usually of the very best description. 
The analyses of the limestone as well as of Askam pig and 
of slag from Askam No. 2 furnace are subjoined : 
“tainton Limestone. 
Carbonate of lime 
- magnesia 
Oxide of iron and alumina 
Silica ... 


95.0 
4.2 
0.3 
0.5 


100.0 
Slag from Askam No. 2 Furnace. 
Silica ... ose ee eee cos ees 
Alumina 
Lime 
Magnesia 
Sulphuret of caleium 
Protoxide of iron 
Potash ... 
Protoxide of manganese 


Soda and loss ... 


38.00 
10.00 
42.19 
1.65 
2.45 
2.08 
1.60 
trace 
2.08 


100.00 


* Abstract of a paper read before the Institution of Me- 
chanical Engineers at Middlesbrough. 


Askam Pig. 
8.928 
0.109 
2.640 
trace 
0.093 
0.021 
trace 
0.004 


3.377 
0.469 
2.424 
trace 
0.021 
6.050 
trace 
0.004 


2.719 
1.222 
1.608 
trace 
0.021 
0.074 
trace 
0.031 


Carbon, graphitic 
a combined 
Silicon i 
Alumina eee 
Manganese 
Calcium ... 
Magnesium 
Sulphur ... 
Phosphorus ... 0.014 0.010 0.016 
Iron eee 93.191 93.645 94.309 
In working a material so difficult to deal with as the 
hematite ore, the first and most important point to be 
attended to is the proper distribution of the materials in the 
furnace. In open-topped and semi-closed furnaces that is 
easily done by keeping the furnace always full to the same 
height, and putting in small charges in regular rotations. 
In close-topped furnaces the object is accomplished either by 
taking care to have the bell properly apportioned to the 
diameter of the furnace as previously mentioned, or by 
gauging at frequent intervals with an iron rod, in order to 
make sure that the materials shall never be above or below 
the height which experience has proved to give the most 
satisfactory results. Another point worthy of attention is 
the small percentage of carbonic acid in the escaping gas, 
which seems to indicate either that the ore is not so easily 
reducible as has generally been supposed, or that, owing to 
its compact nature, the gases do not ascend with the regu- 
larity which is obtained in Cleveland furnaces. 


eee 





PRIVATE BILLS IN PARLIAMENT. 


Upon the assembling of the Peers in the House of Lords 
on the 13th inst., the Royal assent was given by commission 
to the following .Bills: The Aberdeen Harbour Bill, the 
Sutherland and Caithness Railway Bill, the Bristol and 
Exeter Railway Bill, the Great Southern and Western and 
Cork and Limerick Direct Railway Company’s Bill, the 
North British Railway Bill, the Vale of Clyde Tramway 
Bill, the Brecon and Merthyr Tydvil Junction Railway Bill, 
the Great Western Railway (Steam Vessels) Bill, the Lon- 
don and North-Western Railway Bill, the Micheldean Road 
and Whimsey Railway Bill, the North-Eastern Railway 
Bill, the Aldborough Harbour and Railway Bill, the Mar- 
gate Pier and Harbour Bill, the Wharves and Warehouses, 
Steam Power and Hydraulic Pressure Company Bill, the 
North British, Arbroath, and Montrose Railway Bill, the 
Finn Valley Railway Bill, the Glasgow (City) Union Rail- 
way Bill, the Southampton Docks Bill, the London, Chatham, 
and Dover Railway Bill, the Clyde and Cumbrae Light- 
houses Trust Bill, the Waterford and Wexford Railway Bill, 
the Holborn Viaduct Station Bill, and the Bristol and Portis- 
head Pier and Railway (Portishead Docks) Bill. The Lords 
Commissioners were the Lord Chancellor, the Earl of Cork, 
and Lord de Tabley. 

During the same week the following Bills were read a 
third time in the House of Lords, and passed. The Bristol 
Port and Channel Dock Bill, the Liverpool Tramways Bill 
(with amendments), the Great Northern Railway Bil, the 
East London Railway Bill, the Bradford and Thornton 
Railways Bill, the Lancashire and Yorkshire Railway (new 
works) Bill, the North Metropolitan Tramways Bill, and 
the Killorglin and Farranfore Railway Bill. 

On the 14th inst., before the House of Lords Com- 
mittee, the case of the Somerset and Dorset Railway Bill was 
open and adjourned. This is an Extension Bill to join the 

idland Railway at Bath, to enter into traffic arrangements 
with that company, and also to enter into working agree- 
ments with the Poole and Bournemouth Railway, and to 
purchase the Tramways of the Somerset Coal Canal Naviga- 
tion Company. 

On the 17th inst., before the House of Lords Committee, 
the Somerset and Dorset Railway Bill was further proceeded 
with, Mr. Merewether, Q.C., being heard in opposition to the 
measure on behalf of the Great Western Railway (the prin- 
cipal opponents), proceeded to call Mr. Fowler, C.E., who 
gave evidence as to the inexpediency and inutility of the 
proposed scheme. The opponents’ case was not concluded 
when the Committee adjourned. At the conclusion of Mr. 
Merewether’s speech, the learned counsel begged their Lord- 
ships that he might be allowed to say one word personal to 
himself. This was the last occasion that he should have the 
honour of addressing a Committee of their Lordships’ House, 
and it would be quite contrary to his usual practice and habit 
if he failed to express his deep sense of the uniform courtesy 
and kindness which he had always received from members 
of their Lordships’ House. Mr. Merewether was the leader 
of the Parliamentary bar. The learned gentleman was called 
to the bar on the 9:h of June, 1837, and received the rank of 
Queen’s Counsel in 1853. 

The preamble of the Sligo and Ballaghaderreen Junction 
Railway Bill was also proved and reported without amend- 
ments. The object of this Bill is to extend the time for the 
compulsory purchase of lands, and for the completion of the 
railway ; to authorise the issue of preference shares ; to make 
provision for a county guarantee on the part of the com- 
pany’s capital; to enable Viscount Dillon to increase his 
subscription, and for reciprocal running powers with the ad- 
joining railway company. The Kent Coast Railway and the 
Southern Railway Bills were also before the Committee on 
Unopposed Bills, and reported with amendments. 

Before the House of Commons Court for the consideration 
of locus standi in the case of the Isle of Wight and Cowes 
and Newport Junction Railway Bill the Jocus was disallowed 
of the Corporation of Southampton and the Southampton 
Chamber of Commerce, but the /ocus was allowed of the Isle 
of Wight (Newport Junction) Railway and the magistrates, 
merchants, and other inhabitants of Newport. 

On the 18th inst., before the House of Lords Committee, 
the opposition of the Great Western Railway to the Somerset 
and Dorset Railway Bill was further proceeded with and 





concluded, Mr. Grierson, general manager of the Great 





—— 
Western Company, being examined. Mr. Clark, Q.C., then 
proceeded to call local evidence in support of the petition of 
the Bristol and North Somerset Railway in opposition, the 
me my evidence being deferred. 

efore the House of Commons Committee the preamble 
veg at of the unopposed Lyme Regis Railway Bill (from 
the Lords). 

On the 19th inst., before the House of Lords Committee, 
the Somerset and Dorset Railway Bill was further proceeded 
with, Mr. Clarke, C.E., being examined in opposition. Mr, 
Clark, Q.C., then summed up the evidence on behalf of the 
Bristol and North Somerset Railway. Mr. Denison, QC, 
then replied for the promoters, observing that there were 
eighteen petitions in favour of the Bill. And with regard to 
the question of broad and narrow gauge, Mr. Fowler, C.E, 
who had been called by the Great Western Railway in 
opposition to this measure, was only a recent convert to the 
broad gauge, but he (the learned counsel) had had the good 
luck throughout in being consistent for the narrow gauge, 
In five years he believed on good authority that there would 
hardly be a bit of broad gauge on the Great Western proper, 
And as to the question of rates which had been raised, rates 
were not higher or lower because the gradients were higher, 
The committee-room was then cleared. On the readmission 
of the public the chairman said the Committee were of 
opinion that the preamble of the Bill was proved. The clauses 
were then proceeded with, some being adjourned. 

The Euston, St. Pancras, and Charing-cross Railways Bill 
was then taken, Mr. Denison, Q.C., stating the case on be. 
half of the promoters. It will be remembered that the objects 
of this Bill are to incorporate a company for making railways 
to connect the London and North-Western Railway at 
Euston-square and the underground branch of the Midland 
Railway at St. Pancras with the Charing-cross Railway, and 
for making two new streets over the railway between Oxford- 
street, Leicester-square, and Castle-street. It also provides 
for trains for labouring classes, at fares not exceeding 1d. (in 
addition to Government duty), with limit of compensation, 
in case of accident, to 1007. The length of this new proposed 
line is to be 2 miles 48 chains, and the proposed capital is to 
be by shares 1,700,0002., and by loan 566,0007, Mr. Hawk- 
shaw, C.E., was examined in support of the preamble, and 
the Committee adjourned. 

Before the House of Commons Committee the opposed Bill 
from the Lords of the Isle ot Wight and Cowes and Newport 
Junction Railway was proceeded with and adjourned. The 
object of this Bill is to incorporate a company for making a 
railway from the Isle of Wight, in the parish of Brading, and 
crossing the river Medina, to the Cowes and Newport Rail- 
way, on the north of Newport, and to enter into arrange- 
ments with existing companies. 

On the 20th inst., before the House of Lords Committee, 
in the case of the Somerset and Dorset Railway Bill,.the re- 
maining clauses were agreed to. ‘The promoters’ case of the 
Euston, St. Pancras, and Charing-cross Railway Bill was 
further proceeded with, Mr. Barry, joint engineer of the com- 
pany with Mr. Hawkshaw, being first examined. There were 
no enginecring difficulties connected with this scheme, and the 
line, no doubt, would be a great advantage. With respect to 
the Metropolitan Railway traffic, that traflic has increased two 
millions within the last twelve months. The whole traffic of 
the Metropolitan Railway is 40,000,000 a year. The absence 
of dividend by that company has nothing to do with its traffic. 
Mr. Bazalgette, engineer to the Metropolitan Board of Works, 
said that he advised the Board that this was a good scheme. 
The Board of Trade are to pay a contribution of 200,000/. on 
the contemplated new street being completed. With regard 
to only a portion of the line being completed, in witness's 
opinion the line would be useless if not fully carried out. He 
had no doubt it would be carried out in its entirety. Local 
evidence was then called with respect to the necessity for the 
contemplated new street and its advantages. Counsel having 
been heard in opposition, on the part of Lord Southampton, 
but without calling evidence, the preamble was declared to 
have been proved. 

Before the House of Commons Committee the Isle of 
Wight and Cowes and Newport Junction Railway Bill was 
further proceeded with. 

Another batch of Private Bills received the royal assent 
by commission in the House of Lords on Monday last. These 
were the Letterkenny Railway; the East Londen Railway ; 
the Columbia Market Approaches and Tramways; the Brad- 
ford Canal; the Bristol Port and Channel Dock ; the Liverpool 
lramways ; the Thames Valley Drainage ; the Great Northern 
Railway ; the Devon and Cornwall Railway ; the Navan and 
Kingscourt Railway ; the Dover Harbour ; the London and 
South-Western Railway; the Londonderry and Coleraine 
Railway ; the Bradford and Thornton Railways ; the Lanca- 
shire and Yorkshire Railways (new works); and the Usk and 
lowy Railway Bills. The Commissioners were the Earl of 
Bessborough, Lord Sydney, and the Lord Chancellor. 

The following Bills have been read a third time and 
passed in the House of Lords: The Ennis and West Clare 
Railway Bill; the Great Western Railway Bill; the Bury 
Port and Gwendreath Valley Railway Bill, and the Mersey 
Railway Bill. 

In the House of Commons the following have passed the 
third reading: The Devon and Cornwall Railway Bill; 
the Dover Harbour Bill; the London and South-Western 
Railway Bill; the Londonderry and Coleraine Railway Bill ; 
the Navan and Kingscourt Railway Bill, and the Birming- 
ham West Suburban Railway Bill. 

On Friday the 21st inst., before the House of Lords Com- 
mittees, the opposition to the Mersey Docks and Harbour 
Board (No. 2) Bill was withdrawn. In the case of the Euston, 
St. Pancras, and Charing Cross Railways, the preamble of 
which was passed on Thursday last. The following are the 
express terns on which the Committee passed the preamble, 
viz., two years for compulsory purchase, and three years for 
completion of the works. Mr. Denison, Q.C., for the pre- 
moters, expressed their opinion that these were very ha 
terms. The chairman observed that the Committee did not 
want any expression of opinion, those were the terms upo® 
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which the preamble was decided to have been proved. The 
clauses were then agreed to. This Bill, by the way, is the 
same which our imaginative contemporary, The Engineer, 
last week informed its readers had passed through Committee 
under the altered title of the London Central Railway. The 
alteration is a pure invention on the part of The Engineer, 
and as it has no existence in fact, we must ascribe it to an 
unwonted outburst of misdirected imagination. Our con- 
temporary also refers to the success of the promoters as 
warranting an interchange of congratulations between them 
and the public. Mr. Denison did not convey this impres- 
sion when he uttered the complaint we have a ove recorded. 
The preamble was also proved of the unopposed North and 
South-Western Junction Railway Bill (Transfer). 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Tron Market.—The Scotch iron trade, look- 
ing at it in its present condition, or in its future prospects, 
has hardly ever been in a sounder state; the shipments of 
iron from Scotch ports, both foreign and coastwise, although 
expected to be a fair anerage, have exceeded the most san- 
guine expectations, and it is expected that for some weeks 
to come they will be large, as there is an increasing demand 
for freights to America and other ports. Most readers who 
take an interest in the iron trade will recollect that when, 
about this time last year, the commencement of the hostilities 
between France and Germany was announced, the prospects 
of trade, after a long depression, were encouraging, and, 
although prices were a little forced up by speculation, still 
there was every chance of a revival of all branches of trade 
warranting & ‘substantial rise. Last year, although things 
looked well for the trade, it could not be compared with the 
present prosperous state of matters. There are now very 
much larger shipment sales. The German ports being open, 
a large quantity of iron will be sent over there to make up 
for the deficiencies caused by the war. On looking at these 
facts there is every reason to suppose that in the common 
course of events prices are likely to go on improving. Mon- 
day of last week was a holiday. On Tuesday the market 
opened very strong, when business was done up to 59s. cash, 
and 59s. 3d. one month; on Wednesday the price was hardly 
so good, closing sellers at 59s. cash, and 59s. 3d. one month ; 
on Thursday a good business was done at 59s. 4}d. cash, and 
58s. 6d. one month; on Friday the market was very strong, 
closing at 59s. 73d. prompt, and 60s. one month, buyers 14d. 
less. Some makers refuse to sell at all just now, and if the 
shipments keep up as is anticipated, iron must come out of 
store to supply the founders, as the total weekly make is 
only about 23,000 tons. Up to this date the stock in 
Connal’s store for this month has been reduced by fully 600 
tons, and there is a small quantity of iron going out of the 
Canal Company’s store. The following are the prices of 
some of the best brands of makers’ iron : Gartsherrie No. 1, 
68s. 6d.; Coltness No. 1, 68s. 6d.; Langloan No. 1, 64s.; 
Shotts No. 1, 65s. These have all been advanced to-day. 
Last week’s shipments were, foreign, 13,801 tons ; coastwise, 
6309; total, 19,110; same week last year, 8942 tons. There 
was a further advance on Monday and yesterday, and the 
market has again been strong to-day, business done at 61s. 
to 61s. 3d. a month, and 60s. 9d. to 60s. 103d. cash; closing 
buyers at 60s. 103d. cash and 61s. 2d. a month, sellers asking 
a shade more. 


The Engineering Trades.—If it were at all possible, the 
engineering trades generally are becoming still busier. Boiler 
making, iron founding, bridge building, and engincering 
proper, are in such a state of briskness, that men cannot be 
obtained in sufficient numbers to execute the work in hand; 
and the managers in many cases scarcely know which work 
to attack first. In almost all cases there is scarcely the full 
complement of hands yet, owing to the habits of the men 
being unsettled by the late holidays. 


North British Association of Gas Managers.—The tenth 
annual general meeting of this association was held in the 
hall of the Royal Scottish Society of Arts, George-strect, 
Edinburgh, this day weck, Mr. Hugh Bartholomew, Glasgow, 
in the chair. There was a pretty large attendance of mana- 
gers. Five new members were added to the association. 
The committee reported that the successful authors of the 
prize essay were Mr. Innes, Forfar, and Mr. M’Pherson, 
Kirkealdy. Mr. Macrae, Dundee, read a paper on “ The 
lransfer of Gas Works from Private Companies to Corpora- 
tions,” which was well receivéd. Dr. Stevenson Macadam 
then delivered a lecture on “ ‘The Relative Value of the Puri- 
lying Agents Employed in the Manufacture of Coal Gas,” 
which, being able and interesting, was listened to with great 
attention. The meeting agreed, on the motion of Mr. 
Hyslop, Paisley, to raise the yearly subscription per member 
from 3s, to 5s. It was resolved that the next meeting of the 
association be held in Perth on Friday, 20th July, 1872. 


Grant from the Government for Arbroath Harbour.—In- 
formation was received in Arbroath from Mr. Baxter, M.P., 
last week, stating that, in compliance with an application 
from the Harbour Trustees, Government have granted a loan 
of 20,0001. for the improvement of the harbour. The news 


created the utmost satisfaction in the town. The steeple 
bells were rung. 


Laying the First Stone of the Tay Bridge.—On Saturday 
the first stone of the Tay Bridge was formally laid in pre- 
sence of a few spectators. The first part of the structure is 
a land abutment—the necessary excavation for which having 
this been completed, it was arranged that the first stone of 
this gigantic undertaking should be deposited there. Itmay 
2 spree that the bridge commences with a curve. The 
t ne aoutment is raised to the height of 28 ft., so that it may 

te ban with the piers. The excavation for the first land 
a — been completed. There is another pier on land, the 
re ations of which will be sunk on the beach in front of 

rocks. The first three piers have each a span of 60 ft. 


A landi ier hae > » : . ° 
A landing pier has been run out 160 ft. into the river, and it 








is intended to run another pier at right angles to increase the 


facilities for discharging materials. Everywhere there are 
evidences of activity, and there can be no doubt the work will 
be pushed forward as rapidly as possible. It is probable that 
a grand foundation ceremonial with masonic honours will 
take place when one of the great piers of the bridge has been 
sunk. The directors at a meeting on Saturday last expressed 
their gratification with the manner in which everything 
been conducted by the contractors up to the present time, 
and they are very sanguine that the whole of the works will 
be completed within the specified time of three years A 
contract has been entered into with the Falkirk Found 
Company for 3500 tons of castings, a large,portion of whi 
have been prepared, and are in course of being transmitted 
to Wormit Bay on the Fifeshire side of the Tay. 


Greenock Water Trust.—The monthly report submitted. 
to the Greenock Water Trustees at’ their:monthly miéetin 
yesterday, showed that the depth of water in Loch Thom: 
at present 35 ft. 8 in., and that the total quantity of cubic 
feet on hand is 174,318,314. The superintendent reports 
that the old works are in fair working order. The fencing 
round the embankments and new Gryfe works is now 
finished ; and there is 38 ft. depth of water at tower of No, 1 
reservoir, and 89 ft. at tower of Noa 2.. The works along 
the line of the tunnel are going on slowly, and, the con- 
tractor’s engines, boilers, &c,,. not now in use are heing re- 
moved. ‘The superintendent having been offered an appoint- 
ment abroad, with a higher salary than at present, the com- 
mittee recommended an increase of Mr. Wilson’s salary, 
making it 400/., should he refuse the offer. 


Appointment to the Royal Military Academy, Woolwich. 
—Mr. John cleod, assistant professor of mathematics in 
the University of Glasgow, has pt been rome mathe- 
matical instructor at. the Royal Military Academy, Wool- 
wich, by Sir L. Simmons, Governor of the Academy, with 
the approval of the Secretary of State for War. 


The Highland and Agricultural Society’s Show.—The 
annual show of the Highland,and Agricultural Society is 
being held this year at Perth. To-day, to-morrow, and 
Friday are the show days. There is a larger display in the 
implement department than there has ever been before. 
The implements had all to be in their places by ten o’clock 
yesterday morning, so that the inspecting committee might 
proceed to examine them with the view of announcing their 
awards to-day. 








NOTES FROM THE SOUTH-WEST. 


Trade at Newport.—Rail orders have been coming in freely 
from the United States and Canada. The European demand 
appears to have also improved, but there is still only little 
doing with Russia. The price of rails is well supported at 
61. 10s. to 71. per ton, free on board. Pig iron has displayed 
an upward tendency, and an improvement recently noticed 
in tin plates is well maintained. 


Somerset and Dorset Railway.—aA Bill, promoted by the 
Somerset and Dorset Railway Company for an extension of 
the company’s line from Evercreech, near Shepton Mallet, 
to form a junction with the Midland Railway at Bath, has 
passed a Committee of the House of Lords. It had been 
opposed by the Great Western and other broad-gauge in- 
terests. 


Ordnance Survey of South Wales.—At the last monthly 
meeting of the Cardiff Chamber of Commerce the secretary 
said circulars had been issued by Mr. Dalton, clerk of the 
peace for Glamorganshire, in which it was stated that the 
Board of Ordnance required notice to be given of the nomi- 
nation and appointment of two or more intelligent persons 
in each parish to attend the Government officers, and point 
out the boundaries for the purposes of the new ,6 in. 
survey. 


New Lighthouse—Mr. Levi Yerward, late Government 
contractor at Pembroke Dockyard, has been selected by the 
Trinity Board to erect a lighthouse, dwelling houses, and 
other offices at Hartland Point, North Devon. The height 
of the lighthouse will be about 185 ft. The cost of the work 
will be from 70002. to 10,0002, and it is to be completed in 
about fifteen months. 


The Bath Stone Trade.—The Midland Railway Company 
intends to make special arrangements with a view to, the 
extension of the Bath stone trade. The material, will: be 
brought to a depdt to be constructed at Bathampton, and 
will thence be conveyed in barges to the company’s goods 
station at Bath. i 


Llanelly Railway —Mr. W. D. Phillipps, of Lianelly,is 
about to sever his connexion as manager with the Llanelly 
Railway and Dock Company in consequence of, his having 
accepted an appointment upon the London and North- 
Western Railway. He is to be presented with a testimonial 
by his old friends and associates of the Llanelly. 


Trade at Merthyr.—The iron works in. the Merthyr dis- 
trict continue active, and substantial orders are anticipated. 
The steam coal trade remains in a comparatively stagnant 
state, and there are but slight hopes of renewed activity.’ 


Pembroke and Tenby Railway.—A work of some importance 
in connexion with this line has been commenced, viz, anew 
pier at Hobb’s Point. The pier will enable vessels to come 
alongside to load and discharge cargoes. The pier is ox- 
pected to be completed within six months. Mr. Davies is 
the contractor. 


The Forest of Dean.—The iron trade is brisk in the Forest 
of Dean, there being an abundance of orders on hand. The 
firms engaged in working minerals appear to be also doing 
well, there being an inereasing demand for Forest of Dean 
iron ore. The extraction of coal at the principal collieries of 
the Forest of Dean district continues large, and the coal 
trade may be pronounced active. 


Welsh Shipping Movements —The Summer Cloud has 








cleared from Cardiff for Dardt with 25 tons of bar iron 
supplied by the Llynvi Iron Company, and 132 tons of sheet 
iron supplied by Messrs. T. W. Booker and Co. The Ella 
S. Thayer bas cleared from Cardiff for New Orleans with 
501 tons of railway iron supplied by the Rhymney Iron Com- 
pany, and 500 tons of a? iron supplied by Messrs. T. Nash 
and Co. The Septentrio has cleared from Newport for New 


shas | York with 303 tons of iron supplied. by the Patent Nut and 


Belt Company. The Constance has cleared from Cardiff for 
Ancona with 131 tons of bar iron supplied by the Llynvi 
Iron Company. The Eblana has cleared from Cardiff for 
Quebee with 950 tons of railway iron supplied by the Dow- 
lais Iron Company. The Luégéa Nadre has cleared from 
Swansea for Alexandria with 1038 tons of patent fuel 
supplied by Messrs. Cory, Yeo, and Co. The North-Eastern 
serew steamer, has cleared from Cardiff for Leghorn with 
1100.tons of railway iron ~—— by the Rhymney Iron 
Company. The May Queen has cleared from Newport for 
Genoa with 560 tons of iron supplied by the Ebbw Vale Iron 
Company. The Argo has cleared from Newport for Stettin 
with 470 tons of iron supplied by the Tredegar Iron Com- 
pany. The Balmoral, screw steamer, has cleared from 

ardiff for Rotterdam with 175 tons of sheet iron supplied 
by Messrs. T. W. Booker and Co. 


A Tunnel under the Severn.—It is rumoured that the 
scheme for a tunnel under the Severn will be revived in the 
Parliamentary session of 1872. The object is to reduce the 
railway distance between the South Wales coalfield and 
London and the West of England. 


Taff Vale Railway.—The traffic of the Taff Vale Railway 
continues greatly reduced by the unfortunate strike among 
the steam coal ecolliers of South Wales. The last weekly 
return shows a receipt of 44761., as compared ‘with 6058/, in 
the corresponding weck of 1870. 


South Wales and West of England Coal and Metal 
Markets.—A market. was held on Saturday at Swansea. 
Forge and foundry pig iron were stated to be in better re- 
quest. Some contracts for forward nr were reported. 
Hematites were in good demand, and the prices asked 
for Shropshire and other good brands were higher than last 
week. Thére was also a good inquiry for tin-plate bars. 
Refined tin was sold for 140/., being the highest price which 
it has touched since May, 1869. Tin-plates were wanted, 
but the high prices asked by makers prevented business. 
Cornish on Devonshire iron ores are receiving much atten- 
tion, and are being imported into South Wales to an increased 
and increasing extent. 


Welsh Railway Traffic—The Monmouthshire Railway 
Company appears to have commenced the current half year 
well as regards its traffic returns, the first fortnight having 
produced 6768/., as compared with 60517. in the correspond- 
ing period of 1870. The revenue of the Rhymney Railway 
is also increasing. 








FOREIGN AND COLONIAL NOTES. 

New York Railroad Depéts.—A new nger depot for 
the Hudson River and Harlem Railroads on Forty-second- 
street is rapidly approaching completion, as is also a branch 
railroad in Westchester county, which is to connect the two 
es thoroughfares. Within a few months the depdts on 

'wenth-sixth and Thirty-first streets will be abandoned for 
the newer and more attractive building. 


American Narrow Gauge Engines.—The Baldwin Loco- 
motive Works at Philadelphia, have just completed a narrow 
(3 ft.) gauge locomotive for the Denver and Rio Grande Rail- 
road. Itis said to be the first narrow gauge locomotive 
built in the United States for general passenger or freight 
service. Theengine is six-wheeled, four of the wheels 40 in. 
in diameter being coupled as drivers, while the pair of lead- 
ing wheels are arranged, so as to enable the engine to pass 
short curves readily, The cylinders, which are placed out- 
side, are 9in. in diameter with 16 in. stroke. The total 
weight of the engine in running order is 25,300 lb., of which 
20,500 Ib. are carried on the four driving wheels. A four- 
wheeled tender having a water capacity of 500 gallons and a 
coal eapacity of about 14 tons is attached. 


Tasmanian Coal.—Messrs. Cummings and Co., proprietors 
of the Don Mills and Coal Mines, are engaged in opening up 
an extensive mine discovered some time since by Mr. Ander- 
sou. Cummings. ‘The area of the new mine has been proved 


over an extent of 50 acres, and the quality of the coal is 


superior to that obtained from the old mine as it leaves less 
slack,., The seam, so far as it has been opened out, is 20 in. 


. suckland Harbour Commission.—A board of harbour com- 
missioners has been formed at Auckland, New Zealand. The 
construction of a dock is talked of. 


“The Belgian Tron Trade.—Both refining and casting pig 
havé been much sought after by French industrials. Orders 
foralmost all descriptions of iron succeed each other rapidly 
and freely ; rails alone are an exception to this remark. 


Northern of France Railway.—tThe ratio of the working 
hap ‘tothe traffic receipts of this system rose last year 
to 46 per cent. When the war broke out, the company was 

ing 6964.miles of line; in December, it had only 373} 
miles.in working order and under its control. 


The Great Australian Overland Telegraph—Mr. C. Todd, 
Postmaster-General and Superintendent of Telegraphs in 
South Australia, states that the great overland telegraph 
which is being carried across the island-continent is being 
erected in a most substantial manner. The wire is of the 
best quality, specially manufactured by Messrs. Johnson and 
Nephew, and the insulators are of the most approved form. 
The bulk of the poles used on the Adelaide side are heavy 
gum saplings, and twenty to the mile are being planted. 
About 8000 galvanised wrought-iron poles have been im- 

orted for the section between 400 and 500 miles in length 
from Port Augusta. 
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ENGINES OF H.M.S. TENEDOS. 

WE publish this week a two-page engraving as well as 
illustrations on the present and opposite pages, and on page 
58, showing the engines and boilers of H.M.S. Tenedos, 
the excellent performance of which during the official trials 
we had occasion to record about three months ago. These 
engines, which are rated at 350 horse power, nominal, are 
of the compound, intermediate receiver, return connecting 
rod type, with surface condensers, and were designed and built 
by Messrs. John Elder and Co., of Glasgow. The cylinders, 
which are slightly inclined to the horizontal, are 57 in. and 
90 in. in diameter, respectively, the stroke being in both 
cases 2ft. 6in. Both cylinders with their covers are 
thoroughly steam jacketed, the steam being supplied to the 
jackets by a pipe and cock from the main steam pipe, and 
the water arising from condensation being discharged into 
the hot well. The pistons, also, are steam heated, the ar- 
rangement for admitting steam to them being as follows: 
The back rods, or, in other words, the piston rods passing 
through the back cylinder covers, have each two holes 
bored through them, these holes being each fitted with a 
sliding pipe. One of these holes serves as the steam inlet, 
and simply opens into the steam space in the piston; while 
the other communicates with the hot well, and is provided 
at its inner end with a pipe leading down to the bottom of 
the space in the piston, so that any water arising from 
condensation may be blown off through it. 

The intermediate receiver into which the high-pressure 
cylinder exhausts, consists of an annular space surrounding 
the jacket of the high-pressure cylinder, and cast in one 
piece with the latter, as shown in the section on the present 
page, which will also serve to explain the arrangement of 
the valves and passages. The large cylinder is fitted with 
a single slide, while the valve of the high-pressure cylinder 
is equilibrated, and is fitted with an expansion valve on the 
back, as is shown in the subjoined section. Both the 


BOILERS OF HMS. “TENEDOS.” 


CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW. 
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valves are three-ported for both steam aud exhaust. Tae 
main valves are driven by link-motion in the usual way, 
and a third pair of eccentrics with link-motion is provided 
for working the expansion valve, this last link-motion being 
adjusted independently by the arrangement of reversing 
screw shown in‘the end elevation contained in our two-page 
engraving. 

To enable the engines to be readily started, there is pro- 
vided on the top of each cylinder an ordinary small slide 
valve moved by hand, by the aid of which the steam can 
ve admitted and released from either end of either cylinder, 
the supply of steam thus admitted being drawn from the 
jackets, as shown by the section on the present page. The 
pressure of the steam thus admitted to the large cylinder 
is controlled by the ordinary escape valves, and by ad- 
ditional relieving valves opening to the intermediate re 
ceiver. These valves are required also to limit the com- 
pression in starting, before a vacuum is formed in the 
cylinder, 

The condenser is situated on the opposite side of the 
crank shaft to the cylinders, and above the air and circu- 
lating pumps, the latter being worked by rods from the 
main pistons, while arms extending from one of the 
piston rods of each cylinder serve to work the bilge and 
feed pumps. The circulating pump is arranged to draw 
the water through the condenser, the water traversing the 
tubes of the latter while the steam circulates around them. 
The condenser exposes 5000 square feet of surface, and it 
can, if required, be used with injection, the circulating 
pump being in such a case rendered available as an ad- 
ditional air pump. The condenser tubes are divided into 
three groups, through which the water passes successively. 





TasMANIAN TeteoRapHy.—A line of telegraphy has been | American Brrpers.—A bridge across the Mohawk river, & 


erected between Launceston and Deloraine, Tasmania. It is 
also proposed to extend the advantages of telegraphy to the 
eastern portion of the Devon district from Deloraine to the 
terminus of the Mersey and Deloraine line, and thence on to 
Latrobe and Torquay. 


short distance below Schnectady for a branch of the —- 
Railroad, has been completed at a cost of 40,000 dols. The 
Western Maryland Railroad Company is building a Howe 


The engines are supplied with steam by six boilers, a! 
ranged as shown in the longitudinal and transverse sections 
of the stokehole on the present page. These boilers ate 





truss bridge in two spans of 120 ft. each across Owing’s creek, 
above Mechanicstown, 


cylindrical, and of the ordinary return tube class, 
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ENGINES OF H.M.S. “TENEDOS ;’ SECTION THROUGH CYLINDERS. 
CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW. 





boiler being 8 ft. 6 in. long by 10 ft. in diameter, and con- 


taining two furnaces 3 ft. in diameter. The total heating 
surface exposed is 5784 square feet, and the maximum 
working pressure is 60 1b. per square inch. The chimney 
is telescopic, and in addition to the air space surrounding it 
being used for ventilating purposes, there is a ventilating 
shaft about 21in. in. diameter, carried up for a distance of 
about 18 ft. 6 in. within the chimney itself, this shaft being 
fitted with a damper at its lower end, as shown by the 
longitudinal section through the stokehole. 

The total weight of the engines and boilers with water 
in the latter and the surface condensers, and with pipes, 
casings, &c., and the regular Admiralty allowance of spare 
gear is but 339 tons. 

We recorded recently the very successful performance 
of the Tenedos during the official trials, but for convenience 
of reference it may be as well that we should repeat the 
particulars here. We therefore subjoin them, premising 
that the Tenedos is a wooden-built screw corvette of 1275 
tons burthen. 


Six hours’ 
Six hours’ Six hours’ trial at full 
PaRTICULARS. trial at trial at power; mean 
eight-knot ten-knot speed 13.01 
speed. speed. knote 
Draught of vessel, 
forward ... «» 18ft.4in. 18 ft.4in. 18 ft. 4 in. 
Draught of vessel, 
aft ee - 16 ft.4in. 16 ft.4in. 16 ft. 4in. 
Draught of vessel, 
mean... eo. 14 ft. 10 in. 14 ft. 10 in. 14 ft. 10 in. 
Displacement... 1670 tons 1670tons 1670 tons 
Mean speed of en- 
gines in revolutions 
per minute eee 60.31 rev. 75.2rev. 99.7 rev. 
Rates of expansion 9 times 9.5 times 6.5 times 
Mean effective pres- 
sure in small cyl. eve ove 25.2 Ib. 
Mean effective pres- 
sure in large cyl. 11.28 Ib, 
Consumption of coal 
per hour ae 700 Ib. 1166.4 Ib. 4681 Ib. 
Consumption of coal 
per I.HP. per hr. 1.58 Ib. 1.35 Ib. 2.32 Ib. 
Mean LHP. -» 443 LHP. 867 LHP. 2018 LHP. 
State of weather .., fine fine fine 
State of sea oe smooth smooth moderate 
Barometer ... 29.98 in. 30.04 in. 29.92 in. 
ermometer 56° 56° 4 


We should notice that in all three trials all the boilers 
were at work, and thus at the lower power the losses by 
radiation and similar causes had a much higher propor- 
tionate effect than during the full power run; in fact, in 
the lowest power run, they more than counterbalanced the 
increased economy due to the expansion. During the 
8-knot run, the throttle valve was nearly shut, and during 
the 10-knot trial it was also partly closed ; hence, during 
the 8-knot run the initial pressure in the cylinder was much 
below the boiler pressure, and the number of expansions 
small. During the latter part of the full power trial the 
steam blower had to be used, and this caused an increase in 
the consumption of fuel. It is to be borne in mind, how- 
ever, that Admiralty engines are not supposed to be at all 
times capable of exerting full power without the aid of the 
steam blast, as it is only under exceptional circumstances 
that full power is resorted to, and in such cases the con- 
sumption of fuel becomes a secondary object. Altogether, 
the engines of the Tenedos are thoroughly good examples 
of modern marine engineering, and we hope to see many 
such engines supplied to our navy. 








Omyinvses IN Paris.—In the week ending June 24, the 
Paris Omnibus —— had 503 omnibuses at work and 
the receipts were 12,804/. In the week ending July 15, the 
number of omnibuses at work was 507, and the receipts 
Were 13,6181., so that the company’s undertaking- would 
Sppear to be gradually reviving. The revenue of the com- 
ry to July 15 this year presented, however, a decrease of 
wee as compared with the corresponding period of 
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THE GEOLOGICAL FEATURES OF 
CLEVELAND.* 

Tue author stated that during the last twenty years, the 
Cleveland Hills have risen into national importance, as a 
mining centre, and from them is raised ore sufficient to. pro- 
duce one-third of the manufactured iron in Great Britain. 
Previous to 1850, it was known that ironstone existed, but it 
was hot considered valuable enough for working, till the 
supply of ironstone from the coal measures of Durham had 
failed. He mentioned that the late Mr. Vaughan discovered 
the “ main seam” of Cleveland in the face of the Eston Hills, 
and soon afterwards the erection of blast furnaces on the 
banks of the Tees was commenced. From that time to this 
the industrial activity of the district has gone on increasing 
steadily. After defining the part insleded in Cleveland, the 
writer said that the lowest geological formation is the new 
red sandstone, and that the course of the Tees from near 
Darlington to the sea lies through the Triassic series. ‘There 
is a line of fault between Middlesbrough and Seaton. It has 
been proved that the Keuper Marls of North Yorkshire con- 
tain deposits of salt rock. Messrs. Boleckow, Vaughan, and 
Co. had come upon a mass upwards of 100 ft. thick, when 
boring for water at their Middlesbrough Works. It was 
thought that this could be pumped up in the form of brine, 
but as this did not succeed, a couple of shafts are now bein 
sunk. The top beds of the Keuper, near Lackenby an 
Eston Stations, contain gypsum, which is being extracted 
for commercial purposes. A good deal ofiron is found in the 
Triassic series. Irregular bands occur at intervals. Nodular 
masses are also found, and the whole formation is tinged 
a more or less deep shade of brown from the oxide of iron 
dispersed through it. It is in the top portion of this series 
that the main seam of Cleveland ironstone is situated, and 
from which the bulk of the stone now being smelted in this 
district is derived. Mineralogically, the stone is an impure 
carbonate of protoxide of iron, containing from 27 to 33 per 
cent. of metallic iron. This seam crops out along the 
northern slope of the Eston Hills. It there attains its 
maximum development, being in places nearly 14ft. in 
thickness, and containing from 32 to 33 per cent. of 
iron. Proceeding eastwards at Upleatham, the stone is 
found cropping out also, and there it is from 11 to 
12 ft. in thickness. At Hob Hill, near Saltburn, there 
isasmall patch of ironstone. The ironstone bed may be 
traced along the coast in various reo but beyond Skin- 
ningrove it begins to split up, and the ponsounan of iron is 
not so high. South-west of Guisbrough the seam is much 
thinner, and at present the mines at Hutton Low Cross and 
Cod Hill are not worked. At Belmont and other places, 
south and east of Guisbrough, the stone improves in thick- 
ness and quality, and is extensively worked. The principal 
mines in Cleveland are situated in the Eston Hills (which, 
with Ormesby and Normanby, cover an area of from three to 
four square miles), and in a tract of country extending about 
six miles south-east from Upleatham and Guisbrough, and 
having an average breadth of about four miles, Over this 
area the ironstone has been for the most part proved, and 
large royalties are being opened out along the southern 
margin of the district under notice. The best stone of Cleve- 
land is now known to cover from 27 to 30 square miles, and 
at the present rate of extraction, it is calculated that there is 
in this area alone sufficient store to last the whole of the 
existing blast furnaces nearly 100 years to smelt. Several 
analyses of ores were given, in which it was shown that the 
Eston stone is the richest, containing 33.62 per cent. of me- 
tallic iron, whilst the Upleatham had 31.97, and the Nor- 
manby, 31.42 per cent. It is an undoubted fact that there 
are many square miles of ironstone lying beyond the present 
active mining field, which will eventually come into the 
market, but not to any large extent until the portions nearest 
the coalfield are exhausted. Near the top of the Upper Lias 
another seam of ironstone, called the “ Top Seam” of Cleve- 
land exists. This is a very variable seam, both in extent and 
richness, being in some parts extremely thin, and in others it 
opens out into large dimensions. In Cleveland proper it is 
not worked, but further south it is being develo The 
character of the stone, too, is not uniform. It is for the 
most part an impure oxide of iron, and yields in 
some places 40 per cent. of metallic iron. At Rose- 








* Abstract of a paper read by Mr. John Jones, at the 
meeting of the Institution of Mechanical Engineers at Mid- 
dlesbrough. 





dale and Glaisdale, both beyond the limits of Cleveland, 
it is being largely extracted. At the former place, 
underlying the top seam, a large deposit of magnetic ore 
are found, but these are being rapidly exhausted. The de- 
it ap to be of a purely ff character. There are 
not many faults to be found in the ironstone measures, though 
the undulations of strata cause the main seam to be found at 
very different levels. The main seam attains its maximum 
development towards the north, where also it yields the 
highest percentage of iron. Passing towards the south, there 
is a gradual thinning out of the seam, until at length shale 
partings come in, splitting up the ironstone into thin bands, 
of which not more than two are workable. The percentage 
of metallic iron also gradually falls until the stone becomes 
too lean to admit of its being used for smelting purposes. 
Indeed, it may be asserted broadly that at the present time 
a stone containing 24 per cent. of metallic iron may be re- 
arded as of no practical value, and that each unit of metallic 
iron above this point has a value of about 6d. per ton. The 
higher members of the oolitic series contain a number of un- 
important seams of ironstone, though in the neighbourhood 
of Castle Howard, somewhat extensive deposits of iron ore 
exist, but they are not sufficiently uniform in quality, or rich 
in metallic iron, to render them available for smelting pur- 
poses ona large scale. It would seem that the lias and 
oolitic strata of North Yorkshire contain immense quantities 
of iron ore, in the form of impure oxides or carbonates. The 
richest tract, however, is in North Cleveland, where an iron- 
stone averaging from 30 to 31 per cent. of metallic iron is 
now being raised—to the extent of from five ,to six millions 
of tons per annum, and can be sold, after allowing a fair 
margin for profit, at from 3s. 6d. to 4s. per ton at the mines. 
The mines in this part of the district are within a few miles 
of the principal smelting works, and are also comparatively 
near to the Durham coalfield. It is impossible, therefore, 
for many of the thinner beds of ironstone further south 
to be brought into successful competition with the North 
Cleveland mines, and large quantities of really valuable 
ironstone will have to remain unworked until the richer 
districts become partly exhausted. Where the ironstone 
crops out along the escarpments of the Lias Hills, it 
is worked by means of day levels, but in other cases, shafts 
have to be sunk in the ordinary manner; but these do not 
as a rule exceed 100 fathoms in depth, whilst some are very 
shallow. The stone is worked upon the board and pillar 
system. After describing this method, the author stated 
that the cost of haulage is very trifling, and that the ventila- 
tion of the mines does not present much difficulty, as ho ex- 
plosive gases are met with, and the excavations are mostly 
very lofty and extensive, so that a good current of air can be 
readily made to pass through. At the Liverton mines, east 
of Saltburn, a combustible gas has been met with, which is 
now being utilised for illuminating purposes. The stone is 
there impregnated with bituminous matter. The author re- 
marked that it has been proved that in Cleveland proper no 
coal measures at a workable distance from the surface exist. 
He then gave a short description of the Durham coalfield, 
from which at the present time so great a part of the coal 
and coke used in the smelting of iron in the district, is ob- 
tained. He stated that the south-western portion of the field 
yields several excellent seams of coal which are well suited 
for the production of coke of the best quality. The hardness 
of this material makes it adapted to bear a heavy burden in 
the blast furnace. The limestone used in the furnaces is ob- 
tained from Stanhope, Merrybent, and Forcett. Some had 
been got from the neighbourhood of Pickering, near York, 
and magnesian limestone from near Ferry Hill. The 
Cleveland district, the author showed, presents features not 
usually met with in iron-making localities. The greater 
portion of the blast furnaces are situated near to Middles- 
brough and Stockton, on each side of the Tees. They stand 
upon - pew ee formation that does not yield any of the 
minerals in the blast furnaces.’ The ironstone is brought 
a distance of from 3 to 20 miles; the coal and coke are ob- 
tained from the South Durham coalfield, and the limestone 
is brought distances varying from 20 to 40 miles. It is 
found, y otc more convenient and economical to fix the 
works near to the river, as this affords greater facilities for 
getting away the manufactured article. 








STEAM ENGINE GOVERNORS. 


On a simple construction of Steam Engine Governor, 
having a close approximation to perfect action.* 
By Mr. JEREMIAH Heap. 

In this paper the governor, as originally invented by 
James Watt, was first described, and shown to be to a certain 
extent imperfect in its action, but such imperfection has been 
increased by would-be improvers on Watt’s invention, 
owing to a want of thorough comprehension of the laws 
regulating conical pendulums. These laws were next fully 
explained, and a modified governor was described nearly 
approaching perfect action. These governors are attached 
to all the engines at Messrs. Fox, Head, and Co.’s works, 
and answer their purpose perfectly. A highly-finished model 
was exhibited, showing the three distinct types of governors, 
namely, Watt’s original governor, a common type of 
modern governor, with the arms hung from two Tietinet 
joints, and which is the worst type of all, and the approxi- 
mate parabolic governor, which is almost perfect. The 
a showed very clearly the great relative superiority of 
the latter. 








ProGress of Cu1caco.—We are once more treated with 
some statistics illustrating the marvellous progress of Chicago. 
In 1880, the population, all told, amounted to only 70 souls. 
In 1850, it had risen to 29,963; and in 1870, it stood at 
805,766. In 1840, the real and personal property of the 
city was estimated at 393,487 dols.; in 1871, it had risen to 
the great sum of 820,000,000 dols. What will be the great- 
ness of Chicago in 1900 ? 


* Abstract of a paper read before the Institution of Me- 
chanical Engineers at Middlesbrough. 
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NOTES FROM PARIS. 
Parts, July 24, 1871. 
Trape Prosrecrs. 

FAVOURABLE symptoms continne to manifest themselves 
on all sides: the abundance of capital shows itself in all 
forms; the Bank of France has reduced the rate of discount 
from 6 to 5 per cent,, and its last balance sheet announces 
the increase of cash in hand, and the diminution in the cir- 
culation of bills. 

IMPORTs, 

The finance commission has taken into consideration an 
amendment which puts in question all that part of the pro- 
ject of the Government concerning the taxes on raw 
materials. By the terms of this amendment the proposed 
duty of 20 per cent. on first products, will be replaced by a 
tax on the consumption of manufactured articles, The 
commission hope, by this modification, to avoid all inter- 
national difficulties, since the Anglo-French treaty of com- 
merce, stipulates on behalf of the French Government, that 
when a national product is saddled with a duty on con- 
sumption, an equivalent tax shall be laid on similar im- 
ported articles, 

TRANSPORT. 

The want of means of transport continues to weigh 
heavy on agriculture, commerce, and industries. The 
Minister of Marine, has decided upon the motion of the 
Minister of Public Works, that to further public interests the 
State shall come forward to the aid of the railways, and 
assist as far as possible, with coasting vessels, the transport 
of the enormous quantities of goods accumulated in the 
south and centre of France. 

Tue Suez Cana. 

The general meeting of the Suez Canal Company was 
held in Paris on the 24th of this month. The counsel pro- 
poses a loan of 20,000,000 of francs. The canal at the 
present time is excavated to a depth of 26 ft. 8 in. along its 
whole length ; the radius of the curves has been increased ; 
in a word the canal is in a condition for the large develop- 
ment of traffic, but this does not increase so quickly as was 
hoped ; it is necessary to wait the conversion of sailing ships 
into steamships, or at all events, into ships with an auxil- 
iary steam power, before the enterprise will show the hoped 
for returns. In the first five months of 1871 the net receipts 
have risen to more than 3,000,000 francs against 2,231,000 
for the same period in 1870, and the number of vessels that 
have crossed the canal has been 318 against 232. Itis said 
that there was considerable agitation at the shareholders’ 
meeting; the conclusion of the deliberation is adjourned 
for a month. 

Coat Mixes. 

The French coal mines are in full work, the stock on 
hand is small, and prices continue firm. The journal of 
market prices, suspended by the war, is again on sale; the 
supply of metal also each day increases, but business can 
only be re-established with the re-establishment of the 
railways. One sees, indeed, a little slackness in business, 
which was so marked the previous week, and which must 
be attributed to want of rolling stock. 

You have seen how the ministry, to check the specu- 
lators introducing into France enormous quantities of mer- 
chandise threatened with new import duties, has obtained 
from the National Assembly the rapid vote of a first law 
attacking sugar, coffee, wine, alcohol, tobacco, oil, and 
petroleum. ‘The other duties increased, and imposts re- 
newed, are naturally the object of the most anxious anti- 
cipations on the part of manufacturers and merchants. 
It is to be hoped that moderation will attend the first pro- 
The duty of 20 per cent. on raw material is the 
Already a large number of articles of 
: in view of the taxes 


jects, 
most reasonable. 
consumption have increase their price, 
which will eventually attack them. 
The uncertainty which reigns also about the modifications 
which the legislation for collecting taxes will have to 
undergo, hamper also the progress of affairs. But again I 
may report that the inefficiency of railway transport is the 
great difliculty. It is reckoned that of the 120,000 wagons 
making up the total rolling stoc k on French railways, that 
about 14,000 have been destroyed, and 16,000 have been 
turned from their proper business by the exigencies which 
have followed the war. Thus, then, a quarter of the avail- 
able material is wanting, just at a season when the cessation 
of the long stagnation tends to exceptional activity. 
SvuGarn MANUFACTURE. 
of sugar in France have held a 


The manufacturers 


general meeting at St. Quentin, to discuss the question of | 


the method of applying the duties on sugar. The increase 


. . | 
of the tax was not discussed, only the method of its assess- | 


ment. The more the tax is raised the greater the necessity 
for equitable distribution. 
classes of raw sugar. Inthe exportation of refined sugar, 
into refined sugar is valued, and for this valuation the 
sugars are divided into five classes, each of which is subject 
to special consideration. It appears that the French refiners 
find in this difference of classification of raw sugars for the 
valuation and for the imposition of duties, the means of 
obtaining great quantities of sugar free of all duty. The 
English refiners complain that their situation affects greatly 
the subvention of 1864, which had for its object the 
equalisation of trade facilities. The remedies proposed by 
the committee for the consideration of the administration 
are duties on consumption, that is to say, after the sugar 
leaves the refiuery, or a duty on the rich saccharine matter 





The duty is applied to three | 
84,259,000 for 1869. 
for the remission of the duty the conversion of raw sugar E 





as determined by analysis. They think that either mode of 
proceeding will suppress all favour, or unfair chance of 
profit to the refiner or to the manufacturer, and will give 
to countries with which France has large relations all 
guarantee of fair dealing, 

Bererroor Sucar. 

Inventors contintie to work at various systems for 
utilising the beétroot palp. M. Eug. Lebée has in operation 
in a factory at St. Quentin, a press on his system. The 
cylinders of this apparatus are composed each of 19 longi- 
tudinal segments each composed by the juxtaposition of about 
600 thin plates of brass, leaving between them openings of 
about .003 of an inch, and united together on the interior. 
The juice flows into the cylinders through these small 
interstices which will not pass any fragments of the pulp. 
In case of accidents caused by the: introduction into the 
cylinder of any foreign body, the repair is easily and 
quickly made since every facility is given to replace the 
segments. 

Water Power. 

The industrial society at Mulhouse has recently received 
communications about a project for utilising the fall of the 
Rhone at Bellegrande. According to the calculations of 
M, Daniel Calladon, of Geneva, this fall, which amounts to 
13 metres could be utilised in such a manner as to produce 
10,000 horse power. An American company employed in 
the production of phosphate of lime, proposes to construct 
a tunnel for utilising this fall, and offers to Alsacien 
manufacturers to construct at Bellegrande establishments 
similar to those they possess at present. 

Tue Soctery or Cry. ENGInerrs. 

The Society of Civil Engineers has recently nominated 
the new members of its bureau and of its committee. It 
received on this occasion a farewell address from M. 
Vuillemin the departing President, and an inaugural speech 
from M. Yvon-Villarceau the new President. M. Vuillemin 
particularly recalled the active part which the civil engi- 
neers had taken in the defence of the country, and especially 
in the resistance of Paris: he enumerated the various 
services which had been rendered by them ; he dwelt upon 
the patriotism and the disinterestedness that they had 
shown, and mentioned that their services had been entirely 
gratuitous. In spite of all the difficult circumstances, the 
work executed by the commission of the civil engineers left 
nothing to be desired both as regards good execution and 
moderate price. He hoped that the Government would 
carefully guard the remembrance of the aid that had been 
tendered by this body, and would restore in the future a 
great part of that industry, now removed in the manufacture 
of arms and appliances of war. 

M. Yyon-Villarceau, who is a savant rather than an 
engineer, saw, in the election with which he has been 
honoured, a homage paid to theory. WWewished to pay 
some tribute to those engineers who had known how to 
practise and to develop their profession, who had been 
always ready in the hour of danger, who wish to continue 
in the service of their country, and ta contribute to her 
prosperity. Without doubt the engineer ought to contri- 
bute to the construction of the implements of war, and of 
military works, but they ought no less to hold themselves 
to the task of carrying out public works. They have, in 
general, administrative capacities which they are able to 
utilise to the profit of the country. 

The distribution of food during the siege of Paris would 
not have been performed, with the glaring blunders all 
were acquainted with, had it been intrusted to the care of 
those whose training and whose business had taught them 
how to organise. Lastly, engineers know, from intercourse 
with workmen, the difficult elements of the social question, 


| . e + . 
which, to be ill understood by the State, is a constant 


menace to society. M. Yvon-Villarceau also called the 
attention of civil engineers to two branches which ought to 
be connected intimately with their profession—the con- 
struction of philosophical apparatus necessary to the study 
of the sciences, and the execution of great geodetical 
operations, which involve the use of trignometrical survey- 
and the determination of the true figure of the earth. 

Annvuat Rartway Compantes’ MEETINGS. 

The companies of the various railways are holding their 
general annual meetings, and the administrators are giving 
to the shareholders the statements of losses suffered by the 
war, and the diminution of traffic receipts. Dividends are, 
of course, fixed far below their usual figure, and the price 
of stock exhibits a marked fall. The Western Railway 
Company estimates at 10,000,000 of francs the cost of 
necessary repairs; the traflic of 1870, which was increasing 
during the past year almost up to the close of September, 
decreased greatly during the four following months, and 
a total of receipts of 76,179,000 francs against 
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gave 


WORKING RAILWAY INCLINES. 
Description of the Brake Drums, and the Mode of Working 
them at the Ingleby Incline on the Rosedale Branch of the 


North-Eastern Railway.* By Mr. Joun Haswett. 

Tuk Ingleby incline is used for the conveyance of ironstone 
from the mines near Rosedale Abbey, being a portion of the 
line. It is nearly a mile in length with a gradient of 1 in 5}, 
the steepest being lin 5. Loaded trains descend the incline, 
drawing up at the same time the empty trains, a passing 





* Abstract of paper read before the Institution of Me- 
chanical Engiveers at Middlesbrough. 
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place for the two trains being made in the middle of the 
length of the incline, by a short double line, and the rest jg 
only laid with three rails, the centre one being common to 
both up and down trains. The incline is worked in the usual 
manner of steep mineral inclines by means of a pair of brake 
drums keyed upon ‘@ horizontal shaft, and situated at the 
top of the incline, The descending train of loaded wagons 
pulls off the rope from one‘of the drums and winds up that 
on the other, thereby drawing» the return train of empty 
wagons up the ineline. Speed is controlled by powerful 
brakes upon the drums, controlled by a hand winch. The 
peculiarity of the brakes is the use of cast.iron. The drum 
barrels are 18 ft. diameter, and 4 ft. 8 in. long, made of cast 
iron 1} in, thick, and put together in four segments, which 
are bolted together. Chipping pieces are cast into the face 
of the flanges, and the segments are fitted so as to form the 
circumference of the winding barrel with complete accuracy. 
The wrought-iron brake straps extend round each side of the 
drum. They are lined with cast-iron brake blocks, and are 
bored out to fit the corresponding turned blocks on the rim 
of the drum. The two brake drums weigh together 68 tons, 
and the shaft, carriages, and brake segments about 26 tons, 
The ropes are made of steel wire, each 1650 yards long and 
5in, in circumference, weighing 8 tons. The rope end is 
taken through a hole in the side of the drum barrel, and 
wound two or three times round the shaft, and secured by a 
loop knot. A tail chain 12 yards long is attached to ‘the 
other end, with riding chain 2 ft. long, for the purpose of 
disconnecting the rope and tail chain when the rope is tight. 
At the top of the incline are a series of pairs of inclined 
lateral chocks, fixed at intervals between the centre of the 
rails of the loaded wagon line; these chocks are pressed out- 
wards against the wheels of the wagons, to check the speed of 
the loaded wagons until the drum rope is attached to them, 
The average loaded train weighs 52 tons, and the upload does 
not exceed 25 tons. Each run on the incline occupies three 
minutes, so that the speed of the train is 20 miles an hour. 
In ordinary working 200 wegons are run down per day of 
twelve hours, conveying 1600 tons of ironstone. These brake 
drums have now been at work about ten months, and 
superseded two smaller drums of 14 ft. diameter, which have 
been working about ten years. The smaller drums were 
fitted with brakes of wrought iron and elm wood. These 
required renewal every five weeks, at a cost of 20/., and thus 
a saving of 2007. per annum is effected by introduction of the 
cast-iron surface to the drum and brake. 

Mr. Haswell then mentioned several improvements which 
had been found necessary, and effected in the working of the 
brake. After being at work three months the wearing part 
was scarcely perceptible, although it worked twelve hours 
per day, and a train passed over the incline every five 
minutes. This method of using cast iron was an experiment. 
The saving effected by substitution of cast iron was equal to 
200/. per annum. It was also found that the large drums 
could be stopped more easily than the smaller ones. No lubri- 
cator was used; simply a cast-iror iournal. 

The chairman, as a practical m.., was somewhat surprised 
by what he had heard, as to the brake dropper working dry 
upon the drums. He would like to hear the opinion of 
members upon yet poy whether the experiment had been 
tried elsewhere, and the results. 

Mr. Haswell explained that the use of dry cast iron did 
not originate with this brake. It was first introduced by Mr. 
Thompson, engineer upon the Pontop and Jarrow Railway, in 
the colliery district. ‘They first tried it upon the small brake 
as an experiment, and then applied it to the other, where it 
was found to work perfectly satisfactory. After the brake 
had been freely used, the heating was only small; in fact, 
the finger could be laid upon it without feeling any great 
heat. 

Mr. Lee inquired how long it had been in operation at 
one time. If he understood rightly, the paper said that 
the brake did not wear; he should have thought it would. 

Mr. Haswell replied that the train ran at the rate of 
twenty miles per hour for three minutes, and then rested 
two minutes. 

Mr. W. Cochrane said he had found cast and wrought iron 
to wear very much, but in this case it seemed to be cast iron 
working against cast iron. 

Mr. Siemens stated that if this was the result of the ex- 
periment, it opposed all their preconceived notions of force 
and heat. They understood that a diminution of force was 
developed in the shape of heat in the brake ; therefore it 
followed that if this brake did not heat, there must be very 
little force to be absorbed in the brake, and the levels such 
as absorbed a large amount of force. Perhaps Mr. Haswell 
could give them a little more information, whether the brake 
did not absorb a certain amount of heat. He could under- 
stand that two similar metals, like cast iron, might lubricate 
themselves to a certain extent. ‘ 

Another member thought the alteration due to an in- 
creased friction surface, and asked Mr. Laswell to state the 
relative area, 

Mr. Haswell explained that the cast iron did absorb a large 
quantity of heat, and as near as he could ealculate, there 
was about 30 ft. more surface upon the larger than on the 
smaller drum. 

The chairman considered the discussion went to show that 
the dynamic theory of heat remained intact. It was quite 
clear that the cast-iron strap went a long way towards carry- 
ing off a large amount of the heat, and the proportion of in- 
creased surface would account for the rest. He proposed 
thanks to Mr. Haswell for the paper. 

Mr. Gilkes mentioued that upon the Darlington section of 
the North-Eastern Railway, cast-iron brakes for wagons 
were introduced with complete success, being more economl- 
cal, and of greater relative power. 








Iron TeteGRarH Poigs.—Iron poles are being introduced 
upon the Prussian telegraph lines. In Switzerland also they 
have been tried with satisfactory results, and are expect 
to be largely used in future in the United States. 
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COMPANY EPIDEMICS. 

Scarcety had the suspense caused by the recent 
Continental struggle ceased, and the clouds of 
smoke and the smell of powder cleared away from 
Paris, before the spirit of speculation, checked by 
the unwonted events which for a while arrested 
energy, and turned the stream of commerce almost 
entirely into military channels, awoke with an 
energy and vitality surpassing all that we have 
seen for the past eight or ten years. The evi- 
dence of this unexpected change has been visible 
in almost every daily journal that is published in 
this metropolis for many weeks past, and it is pro- 
bable that though it will be checked for a short 
time during the coming season of idleness, with the 
recommencement of earnest. business in the winter, 
it will be continued until it has run its course, and 
died away. But like seed thrown into fertile 
ground it will die away, only to spring up again 
with a fruitful crop of consequences, good or evil, 
and which will assuredly affect favourably or un- 
favourably trade and progress for another ten 
years. Numerous as the limited liability companies 
are which have during the last two months been 
brought before the public, they are, we take it, but 
the advanced guard of the main body of speculations 
which will open their winter campaign when the 
holidays are over. ‘The public are recovering from 
the panic of 1866, money is in abundance, promising 
nvestments close to home, or far afield are more 
plentiful than they have ever been before, and the 
old story will be repeated of rash confidences, of 
brilliant anticipations, disappointment, ruin, panic, 
and stagnation. ‘Through this orbit the commer- 
cial world revolves in periods of about ten years 
with bright sunshine and twilight half the time, 
and through darkness during the remainder, It is 
too much to hope that the season just about com- 
mencing will prove exceptional to those gone before. 

It is curious to note how, in the main, each of these 
periods is a reproduction of its predecessor ; how 
the intense caution and senseless fear which suc- 
ceeds every collapse, checks business, makes it im- 
Possible to promote profitable undertakings, and 











creates a general season of stagnation, until sud- 
denly all past experiences, all past losses, are for- 
gotten, and the public fall freely again into the same 
meshes, but attracted by novel inducements to 
become again victims to losses, and a prey to fear. 

The last great flood of speculation, it will be re- 
membered, was crowded with railways brought in 
by hundreds, all sound and floating and promising 
fair, together with a shoal of minor craft, each with 
hope at the tiller. Nine-tenths of these last were 
swamped when the great storm came, and stranded 
the large ships, and were heard of no more, while 
many imposing wrecks were left as warnings to the 
public to use more caution for the future in trusting 
to the limited liability tide that leads to misfortune. 

The taste is altered now, and railways are hard 
to administer to the public, unless they are far 
away, and more than a thousand miles in length— 
indications that such will before long come into 
favour are not wanting—and inclination leans to 
tramways, and especially to mining ventures. ‘The 
mineral riches which have lately been brought to 
light in the mountains near the Salt Lake, form an 
especial attraction just now in the English market. 
The favour with which they are received has 
afforded also a good opportunity for owners further 
west to advertise mines on terms so captivating, 
that a:few months since they would have been re- 
garded with the greatest suspicion had they been 
made public. Such enormous profits are guaran- 
teed in return for sueh minute investments, that 
one naturally wonders if, in this sceptical age, there 
exists one believer in the profuse liberality of those 
western owners of El Dorado. Day by day fresh 
schemes are advertised, the share’ lists are duly 
and quickly closed, and for a time we are 
shut out from further glimpses of the golden 
region into which the faithful have been ad- 
mitted. As we stated last week, the tramway 
epidemic has taken the place of the railway mania 
of eight years since, and just as surely as costly 
railways then were in vogue, and were built to the 
subsequent dismay and confusion of shareholders, 
so now the same story will be repeated with tram- 
ways. ‘They will be made, costing much and 
earning comparatively little, wherever the pro- 
jectors and the engineers think fit, and can obtain 
Government sanction at home or abroad, ‘The 
American institution, so long rejected here, will 
now be naturalised upon a most costly scale, and 
nothing until the reaction sets in will stop its 
progress. 

‘Together with the two specialities that mark the 
present company epidemic, are a host of miscella- 
neous projects, some of »which are unmistakably 
good, others far more than doubtful. But good and 
bad apparently meet with an equally favourable 
reception. 

We cannot but regard this condition of things as 
the commencement of a crisis which in due time will 
work much evil. It can hardly be otherwise, and 
until the public learn some judgment, and are taught 
to avoid the equally dangerous extremes of un- 
due apprehension and of unlimited confidence, the 
same sequence of events will take place. 

There is, however, consolation in the thought 
that in all the evils attendant upon the speculation 
fever, which is now gaining ground, there is a share 
of good. ‘There is no scheme, however idle, or how- 
ever unprofitable, that indirectly does not bring its 
advantages. Work is created and money is circu- 
lated ; whilst few undertakings are so utterly de- 
void of merit that they do not confer real and sub- 
stantial public benefits, even though shareholders 
realise nothing. 

Generalising for a moment on the probable re- 
sults of the present tendency to invest largely in 
the money ventures of Utah and the Western 
States, it is obvious that while some few of the 
projects will, if judiciously managed, realise large 
profits, all will contribute in their degree, towards 
breaking down the barriers which at present exist in 
the way of universal co-operation. No work can be 
developed without waste of power, and in this 
work money is the power that must be wasted. 
Helpless as all are to resist or largely to direct the 
force of the waves of speculation that break over 
us from time to time, there is at least a satisfaction 
in seeing that each one advances us nearer and 
nearer to the desired end, 








EXPERIMENTS AT SHOEBURYNESS. 

NOTWITHSTANDING the state of perfection to which 
our projectiles have been brought within the last 
few years, that perfection is at present only,relative. 





Our manufacturers and others have therefore been 
endeavouring to fender. it absolute, and the War 
Office authorities havespromoted, as far as they 
can, the discovery of the best,;metal for shot. In 
this interest mainly, our national’ experimental 
artillery ground at Shoeburyness, was again , the 
scene of some interesting trials, which were carried 
out on this day week. ‘The objects were.to test 
the value of some new 9-inch chilled shot, supplied 
by Mr. Unger, of the Fingspong Works, Sweden ; 
to try some 9-inch steel shell supplied by Messtg. 
Firth, of Sheffield, and some 11-inch Palliser shell. 
To these was also added the trial of a new picric 
powder for shells, which is the invention of Pro- 
fessor Abel, of Woolwich, The experiments com- 
menced with the Fingspong—or as they are play- 
fully called at Shoeburyness,, the ‘ fish-pond”—- 
shot, fired from the 9-inch muzzle-loading gun, 
with charges of 43 1b. of R.L.G. powder at 200 
yards range. The gun was laid against the thin 
portion of the 48 ft. target, described by us last 
week in our article upon the previous series of ex- 
periments. ‘This, it will be remembered, consists 
of an 8-inch plate, backed by 18in. of teak, anda 
Sin. skin. The peculiarity of the Fingspong pro- 
jectiles consists in their being made from a metal 
which is so soft that, although the head is cast in a 
chill, it cai readily be turned afterwards, It would 
appear to be working out on a large scale the old 
experiment of shooting a candie through a deal 
board, for the theory of these projectiles is that 
they shall effect complete penetration without 
breaking up. ‘This, we were informed by an im- 
partial observer, they have done over and over 
again on the Continent ; 104-inch and 9-inch shot 
having alike readily penetrated and passed through 
an 8-inch armour plate, coming out whole in the 
rear. ‘This, however, they certainly did not do at 


Shoeburyness on Friday last. 


‘The first round was fired with one of these solid 
chilled shot weighing 253 lb. It entered the target 
at an angle of 45° to the face of the plate, striking 
it 7 ft. Gin. from, the proper right end, and 15 in, 
from the bottom, being 5 ft. from the line of aim, 
The shot, which had missed both of the velocity 
screens, broke up, the head remaining in the hole. 
The rear of the target sustained little or no damage. 
The erratic course of this shot-was attributed par- 
tially to the gun being cold, no scaling charge 
having been fired, and partially to the softness of 
the studs, Round No. 2 was therefore a repeat of 
No. 1, the projectile striking the target at a point 
$ft. lin, from the right proper end, and 5in. from 
the top of the lower plate, being a deviation of 
2ft.7 in. from the point aimed at. ‘The shot effected 
total penetration, in which it was assisted by a 
previous shot hole, passing out in the rear through 
a smiths’ shops—which was, of course, empty—and 
breaking up. The point and several large frag- 
ments were found on the tramway some 50 yards 
to the rear of the target. A 9-inch Firth’s steel 
shell, weighing 2411b,, and filled with a bursting 
charge of 7? 1b. of powder, was then fired from the 
same gun. The projectile this time cleared the 
target altogether, passing over the top, and bury- 
ing itself in the earth roof of an old casemate 
several yards to the rear, without exploding. ‘This 
result rendered it apparent that either the shot did 
not centre in the gun, or that the platform was un- 
steady, and that the deviations of the Fingspong 
projectiles were due more to defects in the piece or 
platform than to softness in the metal of the studs, 

At this stage the proceedings were varied by 
Colonel Milward, who directed the trial of the picric 
powder to be made. This powder is of a bright 
yellow colour, and is prepared from earbolic acid. 
Mr, Abel places it, as regards explosive effect, half 
way between gunpowder and gun-cotton. He 
states that it does not act injuriously on the metal 
of a gun when fired from it, and although not at 
present fitted for that use, a modification may here- 
after be found which will answer the purpose, ‘The 
first round, No. 4, in the consecutive order, was 
with a 9-inch large core Palliser shot, having a 
bursting charge of 4 lb. of gunpowder, in order to 
afford a comparison with the picric powder, The 
gun charge was 43 lb. of R.L.G. powder as before, 
and the range 200 yards, the gun being laid against 
the thick portion of the target, which is composed of 
an 8-inch plate, 6 in. of teak, a 5-inch plate, 6 in. of 
teak, and a l}in. skin, ‘The shot struck the 
lower plate 12 in. from the bottom and 4 ft. from 
the proper left end, effecting a penetration of 18,2 in. 
and bursting in- the hole, The rear part of the shell 
was blown to the front, some of the fragments of 
the base flying back nearly to the gun, The next 
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round was fired under precisely similar conditions 
to the last, with the exception that the bursting 
charge of the shell was 4 lb. of picric powder. The 
results also were very similar, the shot striking the 
same plate 3 ft. 4 in. from the proper left, and 2 ft. 
4 in. from the base. The head remained in the hole, 
effecting a total penetration of 17.5 in., the rear of 
the projectile and some of the picric powder being 
blown to the front. No conclusion could be arrived 
at from these two shots as to the relative values of 
picric powder and wder, as the shots did not 
penetrate sufficiently far into the target for the 
charges to have any lateral effect upon the struc- 
ture. It is probable that the charges were too 
sensitive, and burst a little too soon, thereby pre- 
venting further penetration of the shot. No doubt 
by retarding explosion, the a ny would have 
a better penetration and the burst would take 
place at the right moment with better effect. Be 
this as it may, we have at present no data whereon 
to base an estimate of the value of picric powder as 
a charge for shells. 

The order of the programme was then resumed, 
and round No. 6 was a repeat of No. 3, rendered 
necessary by Firth’s shell in the former round fly- 
ing over the target. In the present case the shot 
grazed the ground 18 ft. from the face of the target, 
ricochetting on to the plate, there making an indent 
154 in, long by 9 in. wide, and 3 in. deep, and break- 
ing up. This result rendered another repeat neces- 
sary, and the projectile in No. 7 round struck the 
upper plate of the thin part of the target 12 ft. 7 in. 
from the proper right end, and 2 ft. 8in. from the 
bottom of the plate. The shell burst in the wood 
backing, the — of the head projecting several 
inches through the rear skin. Although a consider- 
able amount of damage was done to the rear, it is 
certain that that damage would have been much 
greater had the explosion been slightly retarded. 
A return was them made to the Fingspong metal, a 
cored—or rather a bored—shot being directed 
against the thin portion of the target. It struck 
the upper plate 11] ft. 9in. from the proper right 
end, near the upper edge of the plate, and 2 ft. 9 in. 
from the line of fire, entering at an upward angle of 
about 45°. A penetration of about 12in. was 
effected, the point remaining intact, but rebounding, 
with a large portion of the body attached to it, 5 ft. 
to the front. The projectile—so much as remained 
of it in one piece—was much cracked longitudinally, 
and was afterwards broken up by about a dozen blows 
from a heavy sledge hammer. This round decided 
the fate of the Fingspong projectiles, which, although 
made of splendid metal, did not in these samples 
reach the standard of the chilled projectiles at 
present turned out at Woolwich. The ninth round 
was with a 9-inch Firth’s steel shell, carrying a 
bursting charge of 7lb. 60z. of powder in two 
bags. The shell struck the thin portion of the 
target 1 ft. 7in. from the proper left of the upper 
plate, and 1 ft. 9in. from the top, bursting in the 
wood backing, which it set on fire, and doing con- 
siderable damage to the rear portion of the struc- 
ture. A heavy piece of the shell was thrown to the 
rear of the target, which bore witness to the great 
destructive effects of the projectile, the teak back- 
ing having a large hole A sc upwards above the 

oint of explosion, opening to the top of the works. 


n the last few rounds with the 9-inch gun, the| pa 


shots were delivered well on to the points of aim, so 
that the gun appeared to have warmed to its work, 
although the earlier shots were much more wild 
than, under the circumstances, they ought to have 
been. ‘The fouling of the gun probably aided in 
insuring the correctness of the later results. 

The splendid ]]-inch Woolwich gun was then 
brought into play with a Palliser shell filled with a 
bursting charge of 91b. of powder. The gun was 
laid to the thick portion of the target at 200 yards 
range, and was fired with a charge of 85 lb. of 
pebble powder. The ‘projectile had a velocity of 
1262 ft., and struck the lower plate 18 in. from the 
top edge, and 3 ft. 6 in. from the proper right end. 
It passed clean through, bursting splendidly in the 
wood backing, and yet the base plug and portions 
of the shell were driven through far to the rear, 
In the eleventh and final round, the gun charge 
was reduced to 75lb. of pebble powder, and a 
Palliser cored shot charged with 6 lb. of powder. 
The velocity was 1187 ft., and the projectile struck 
the upper plate of the thick portion of the target 
16.5in. from the bottom edge, and 19 ft, from the 
proper left end of the plate. The shell went clean 
through the target, bursting apparently in its 
passage through the skin. e results were emi- 
nently satisfactory, and fully maintained the 


character of this excellent weapon and of the 
—,. 
he results of the day’s proceedings served to 
establish threethings mainly. Firstly, the inferiority 
of the Fingspong projectiles to those turned out at 
Woolwich ; secondly, the exceptionally fine character 
of the Firth steel shells; and thirdly, the subjection 
of the targets to the guns once more. There is one 
thing to be said for the 1l-inch gun, and that is 
that it is properly mounted on an iron carriage and 
slide, which its 9-inch companion is not. ‘This may 
in some measure account for the wild shooting of 
the latter at first. But, however this may be, it 
is to be hoped that steps may be taken to insure a 
roper mount for every experimental gun, so that 
‘air and accurate results may be obtained. Itisa 
curious fact that the 11-inch gun has been greatly 
decried in the past, no one appeared to have any 
confidence in it, notwithstanding that a number of 
Blakely guns of that calibre were made years since, 
and have done good service in Peru. But now that 
the 1l-inch gun has asserted its — it is very 
probable that a strong tide of military opinion will 
set in, in its favour. 








THE ALEXANDRA PALACE. 

SITUATED on the highest point of land in the 
centre of some of our finest suburban scenery, and 
commanding a wide range of pleasant prospect, 
stands the Alexandra Palace, the Phoenix of the 
Great Exhibition of 1862. That building will be 
memorable as the last great work with which the 
Prince Consort was actively connected, but which 
he never lived to see completed. Upon the demoli- 
tion of the more temporary portion, the materials 
were transferred from South Kensington to Mus- 
well-hill, where they were re-erected in a substan- 
tial and tasteful manner. The Muswell-hill estate 
had been purchased for that purpose, and for the 
formation of a park and public recreation grounds. 
The grounds are undulating, and upon the crowning 
point the palace was built, and it commands on all 
sides extensive and varied views of the surround- 
ing country. The palace was erected in 1864, but 
owing to various circumstances into which it is un- 
necessary here to enter, it has never yet been con- 
secrated to public use, nor rendered beneficial to 
enterprise, although eminently calculated to succeed 
in both respects. Now, however, a reaction has set 
in, a tontine association has been organised, the 
object of which is to complete the purchase of the 
estate, and improve the property, and to provide a 
grand institution of healthful recreation and ele- 
vating instruction for all classes. It is proposed to 
combine the solid advantages of the South Ken- 
sington Museum and Schools of Art with the 
lighter pleasures and pastimes of the Crystal 
Palace. In furtherance of these views a series of 
exhibitions, art unions, and distributions are pro- 
posed. The park is to be enlarged and laid out as 
pleasure grounds, with the exception of some land 
on the border which will be reserved for building 
purposes. The park surrounds the palace, and 
| comprises about 400 acres within a ring fence, 

The importance of such an institution to the 
public generally, and to the inhabitants of the 
northern and eastern portions of the metropolis in 
rticular, cannot be over-estimated, and by it the 
interests of art and science cannot fail to be pro- 
moted. In these interests we recently paid a visit 
to the Alexandra Palace, and, seeing that the 
scheme we have shadowed forth is about to be en- 
dued with vitality, it will probably be interesting 
to our readers to learn the particulars of a building 
which has had but little attention paid to it fora 
long time past. The general plan of the palace 
consists of a nave, 900 ft. long and 85 ft. wide; a 
centre transept, 430 ft. long, and of the same width 
as the nave; and two shorter transepts, each 
$20 ft. long, and of the same width as the last. The 
centre of the building is covered by a dome, 170 ft. in 
diameter, and 220 ft. high in the interior. At the 
intersections of the shorter transept with the nave 
there are pendentive —— cupolas, supported on 
slender columns, and lighted by windows in the 
sides. The ends of the nave and three transepts 
are terminated with large rose windows, decorated 
with stained glass. On each side of the nave and 
transept are buildings about 50 ft. wide, and two 
stories high, having brick external walls, with 
arcaded openings and windows, and forming ex- 
tensive galleries next the nave and transept. The 

und floor on the south side is arran for re- 





urposes, whilst in other 


| shment and dining 
parts there are to be a library, museums, picture- 





galleries, writing-rooms, &c. A grand organ, now 
nearly completed, forms the centre of an orchestra 
for musical performances on an extended scale. The 
interior is elegantly decorated throughout in 
coloured ornamentation, and will be filled with 
objects of beauty and interest, arranged in spaces 
so as not to interfere with the grand avenues for 
promenade. A number of articles for this purpose 
were purchased at the Paris Great Exhibition, and 
are on the premises awaiting arrangement. 

Turning to the external portion of the building, we 
find the end of the nave and transepts presenting 
eight grand oy oa flanked by supporting turrets, 
containing the large windows and entrances. These 
facades are united by the walls of the lower build- 
ings, two stories in height, and by the clerestory 
walls and roof of the nave and transepts. The 
whole is terminated by bold cornices and orna- 
mental parapets. Above the roofs in the centre of 
the building rises a bold tambour pierced with 
windows, from which springs the great dome, ter- 
minated at the top by a simple balustraded parapet 
and a standard mast 50 ft. high. The dome as well 
as the octagon cupolas at the smaller intersections 
already referred to, are decorated with moulded 
ribs and panelling in bold relief, The general 
character of the architecture of the exterior is 
Italian, and consists principally of brickwork in 
colours with stone dressings and ornamentations. 
Surrounding the building on all sides are spacious 
terraces flanked by ornamental slopes. The terrace 
on the north-western side of the building will be 
1000 ft. long and 160 ft. deep, carried on the Italian 
arcades, Under this terrace it is intended to form 
a railway station from which direct access will be 
had to the building at the ends of the three tran- 
septs. It is proposed ultimately to bring all the 
railways of London to this station. 

Both the interior and exterior of the building are 
each marked by a special feature. That in the inte- 
rior is the grand organ, which will be one of the most 
powerful and complete in England ; whilst that on 
the exterior is the racecourse. The organ stands 
in the north transept, and is now in course of 
completion by Mr. Henry Willis, the builder of the 
instruments at the Albert Hall and St. George's 
Hall, Liverpool. It possesses five claviers, four 
for the hands and one for the feet. There are 
one hundred ‘and one stops, eighty-seven of which 
are sounding stops. The instrument is governed by 
various mechanical arrangements for varying its 
powers and qualities of tone. Amongst others we 
may mention the pneumatic pistons for the hands, 
each clavier possessing six. There is also a com- 
plete system of combination pedals acting in a 
similar manner to those in the grand organs re- 
cently erected in the cathedral of Notre Dame and 
the church of St. Sulpice, Paris. The pedal organ 
contains four stops of 32 ft., three of which are 
open. The largest pipe in the front of the organ, 
and which is not yet in _, is 40 ft. high and 
2 ft.in diameter. It is the metal representative 
of CC CC, and, with the exception of a pipe of 
similar dimensions at the Albert Hall, we believe 
it is the only metal pipe of that note near London. 
At present wind is supplied to the organ by a 
portable engine placed in the basement, and remote 
from the instrument itself. When complete, how- 
ever, it is intended to blow it with two engines 
similar to those at the Albert Hall, and which we 
understand are now in course of construction. 

The special feature by which the exterior and 
surroundings of the palace is marked is a racecourse 
and grand stand. The course is laid out on slightly 
undulating ground, and has been well drained and 
levelled throughout, the turf having been taken up 
and carefully relaid on a bed of ballast, to improve 
its elasticity. The grand stand is situated on the 
edge of the rising ground in front of the palace. 
The general character of the architecture of the ex- 
terior is Italian, with a bold frontage of steps from 
the lawn to within the whole length and breadth of 
the building. It es ag an entrance hall 40 ft. 
by 18 ft., adjoining which are two towers contain- 
ing the stairs leading to the grand stand room and 
a lead flat. This room measures 130 ft. by 25 ft., 
and is divided into private boxes and steward’s 
compartment. The remainder of the building and 
its adjuncts are arranged for refreshment rooms, 
nee rooms, and the various necessary offices. 

ere, then, we have an admirably arranged property 
ready to hand, only awaiting the magic touch of 
capital and enterprise to endow it with life and 
activity. It is admirably adapted for the purposes 
in view to which we have referred, and the under- 
taking has our best wishes for its success. 
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MECHANICAL REFINEMENTS. 
No. VIII. 
To THE Eprtor OF ENGINEERING. 

Sir,—The engineer or machine builder who bolts 
all that it is possible of the different parts of his 
work together in the foundry, takes some risks and 
avoids many others. If in casting, any part is bad 
the whole is lost, and if during the construction of 
the machine or afterward, either by accident or 
weakness a part is broken, the whole structure may 
be lost, or unusual expense incurred to repair 
damages, still these risks are far more than counter- 
balanced by the advantages gained in “ bolting the 
parts together in the sand.” It not only costs 
money to make joints and bolts, drill, and tap 
holes, &c., but joints, however well made, are liable 
to get loose, and it is this getting loose of some part 
that causes more wear and breakdowns than any 





other one thing—or perhaps I might safely say 
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than all other things put together. [Constructing the 
work so that it may be conveniently repaired is not 
a very new, nor as yet an extinct theory in machine 
building, but is it the true one? Is it better to 
make a machine that can be conveniently repaired, 
with the chances that it will be constantly requiring 
it, than to make one that cannot be, with the 
chances in its favour that it will never need it? It 
is but a question parallel with another, whether 
boxes and slides that can be adjusted with the 
danger of their getting loose or being by the un- 
skilled operator set too tight, is better than solid 
work liable to but one fate, that of wearing out. 
By faith in the latter of these comparative theories 
and an eye for simplicity in design, the builder of 
the key-seat cutting machine shown in Figs. 1, 
2, 3, and 4, has been governed. While I have 
shown what appears to me a better way than keys 
for securing chothe, the extensive use of ratchets 
and clutches, pa in harvesting machinery, 
would, even if screwing on wheels was universal, 
render some kind of a key or feather way cutting 
machine a desirable if not an indispensable tool. 

It will be seen by referring to the drawings that 
the shaft carrying the tight and loose pulleys has 
at its other end a small pinion gearing into a wheel 
having a slot cast in it, within which the wrist pin 
1s secured, forming an adjustable crank, the throw 
variable from 2 to 8in.; a simple cast-iron con- 
necting rod communicates motion to the crosshead 
or slides, which is simply a mechanical fit without 
gibs ; the working mandril or tool holder is se- 
cured in the crosshead | two set screws, and may 
be adjusted vertically. The only invention claimed 
is the peculiar construction and method of operat- 
ing the tool, sr shown in Fig. 4, which repre- 
sents the upper end of the mandril, the tool; A, is 
pm. & square bar formed in the segment of a 

e—a ring of the proper diameter turned in a 


lathe makes several. By screwing down the free- 
fitting screw cap, B, at each stroke of the machine, 
the tool is forced further and further out from the 
side of the mandril until arrested by the adjustable 
stop, C, which gauges the depth of the groove. 
The spiral spring forces back the tool when the cap 
is run back. Different sized mandrils are used for 
large and small work by changing the bush in the 
table and bushing the holes in the crosshead. The 
belt shifter, which is a self-locking one, is applied 
to the machine in a manner very convenient. The 
bracket upon which the fork slides is secured to 
the main frame. by a “ grip fit” clasping the end of 
the box, thus by leoaselieg the grip screw the fork 
may be turned around the pulley to accommodate 
itself to the belt, regardless of the direction from 
which the power is derived. It will be seen that 
the machine is complete in itself, and that it would 
be difficult to dispense with a single piece. Where 
it has been used in large mowing machine manu- 
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factories it has given the best 
satisfaction. 

Of all the methods or processes 
of working and finishing steel, 
probably there is none extensively 
used about which there is so little known wd me- 
chanics in general as that of the ~ friction wheel,” 
and this lack of knowledge has no doubt kept its 
use confined within the bounds of almost a single 
class of work. It is generally known that the 
smooth edge of a soft steel, or iron wheel, when 
run at a high speed, will cut tempered steel, soft 
steel, iron, and other substances very rapidly, but 
with it goes the belief that steel so cut is practically 
ruined for all useful purposes. This is true only 
to a certain extent, and is entirely avoidable by a 
proper speed of the friction wheel and a skilful 
operator. A smooth steel wheel running with a 
periphery speed of from two to three miles per 
minute, will cut steel at a rapid rate and without 
heating it to such an extent as to even change the 
colour, the cutting wheel, too, retaining its form for 
a great length of time without being re-turned. 
Not only the spiral sides of augers and auger-bits 
are smoothed out and finished by friction wheels, 
but the fine screw points of the same are wholly 
formed by the sharp edge of a soft steel plate run 
at the frightful speed of 14,000 revolutions a 
minute. The freedom from heating or burning the 
work, as well as the accuracy and beauty with 
which it is done, is unquestionably in a t mea- 
sure due to the skill of the operator ; still this skill 
may be matched by the skill of inventors, and the 
friction wheel applied to hundreds of purposes yet 
unthought of. 





I am, yours truly, 
An ENGLISH ENGINEER IN AMERICA. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue annual meeting of the Institution of Me- 
chanical Engineers has been held, during the 
current week, at Middlesbrough, and no place, pro- 
bably, could have been chosen affording greater 
facilities for the inspection by the members of works 
and objects of professional interest. Situated as 
it is in the heart of the Cleveland district, Middles- 
brough not only itself contains numerous works, 
where the latest and best iron-making practice may 
be studied, but it is in the immediate neighbour- 


which have been most freely thrown open for ex- 
amination, and which include a great variety of 
practice. When it is added to this, that a warm 
welcome has been accorded to the Institution by 
the engineers and ironmasters of the district, and 
that the local committee and its honorary secretaries, 
Mr. Jeremiah Head and Mr. Gilbert Gilkes, have 
done everything that could be done to promote the 
comfort of their visitors, it is not surprising that 
the meeting has been, so far, at least, a complete 
success. 
The meeting commenced on Tuesday last, at the 
Odd Fellows’ Hall, Middlesbrough, under the pre- 
sidency of Mr. John Ramsbottom, and after some 
preliminary routine business had been disposed of, 
a paper was read ‘“‘On the Manufacture of Hema- 
tite Iron,” by Mr. William Crosslef, of Askam-in- 
Furness. This paper, which possessed much practi- 
cal value, we reproduce in abstract on another 
page, and we need, therefore, only remark here 
that it was followed by a brief, discussion, in the 
course of which it was pointed out by Mr. I. 
Lowthian Bell that the arguments used in favour of 
the employment of furnaces of ‘very large capacity 
for the palastion of Cleveland ore did not apply to 
furnaces employed for smelting hematite, and that 
— the furnaces now in general use in the 
ematite district were probably of about the best 
size for the particular work they had to perform. 
Mr. Bell’s views were generally agreed to by the 
other speakers, and the discussion was brought | 
to a close without eliciting any facts of special” - 
interest. Next came a very able paper by Mr. 
I. Lowthian Bell, ‘‘On the Preliminary Treat. 
ment of the materials used in the manufacture of Pig 
Iron in the Cleveland District,” and this paper, 
which we also publish in abstract in the present 
number, was followed by a brief discussion, in the 
course of which Mr, Charles Cochrane expressed 
his dissent from some of the conclusions arrived 
at by Mr. Bell concerning the practical inutility 
of reducing or partially reducing the ore before 
its entering the furnace, while Mr. Siemens in- 
formed the meeting that he was now erecting 
some coke ovens somewhat on the Appolt plan, but 
in which regenerators have been added to equalise 
the heat maintained throughout the process. After 
some remarks from Mr. Ord, Mr. Williams, Mr. 
Edwin Jones, and Mr, Marley, Mr. Bell replied to 
the discussion, and in so doing controverted Mr. 
Cochrane’s views, and expressed his opinion that 
the defects of flue coke ovens were not such as were 
to be remedied by the addition of regenerators, and 
that, in fact, in the Appolt oven there was an 
abundant supply of gas, even towards the conclu- 
sion of the coking process, so that there was no 
difficulty in maintaining the heat. 

The last paper on the list on Tuesday was a 
‘“‘ Description of the improved compound-cylinder 
blowing engines at the Lackenby Iron Works, Mid- 
dlesbrough,” by Mr. Alfred C. Hill. The engines 
referred to in this paper were illustrated by us in 
our last number, me we propose, therefore, instead 
of publishing the paper itself, to abstract from it 
some particulars concerning the engines, additional 
to those which we have already given. ‘The water 
at Lackenby being drawn from the sum strata, 
is very hard, and to avoid the inconvenience result- 
ing from its employment in boilers, the new engines 
have, as we explained last week, been fitted with a 
surface condenser, while to promote economy, they 
are constructed on the compound system, and are 
to be worked with steam at 85 lb. pressure, supplied 
by Howard's boilers, heated by the gases from two 
blast furnaces. The steam cylinders are, as we 
have stated, respectively 32 in. and 60 in. in dia- 
meter, while the blowing cylinders are 80in. in 
diameter, and the stroke is 4ft. 6in. The low- 
pressure cylinder is steam-jacketted, and the valves 
of both cylinders equilibrated on Dawes's plan, 
already described in our pages. The cranks, in- 
stead of being situated at right angles to each other, 
as is usual in coupled blowing engines, are placed 
directly opposite, so that the moving parts of the 
two engines balance each other, and the steam 
passes direct from each end of the high-pressure 
cylinder to the corresponding end of the low-pres- 
sure cylinder. Provision is also made for working 
either cylinder independently, the connecting pipes 
being fitted with valves for shutting off the com- 
munication between the cylinders, and relief valves 
being provided on the valve-chests of the large cy- 
linder to prevent steam of an undue pressure from 
being admitted to the latter. When working the 
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engines independently, it is proposed to throttle 
the steam admitted to the upper valye-chest, and 
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thus, by reducing the pressure of steam supplied tc 
the upper end of the cylinder, approximately | 
balance the moving parts, 
The surface condenser contains 1080 tubes 3 in. | 
in diameter exposing 1087 square feet of surface. 
The condenser is also fitted with an injection pipe | 
having a rose directly opposed to the mouth of the | 
exhaust pipe, the injection pipe being intended to | 
be ordinarily used for admitting the small quantity | 
of water required to make up losses by leakage, &ce. | 


The air and circulating pumps which are worked by | : 


levers from the crosshead of the low-pressure engine | 
as explained by us last week, are respectively 16 in. | 
and 24 in. in diameter, the stroke being in both | 
cases 2 ft. 3in. ‘The feed pumps, of which there | 
are two, have 34 in. plungers, also with a stroke of | 
27in. The valves of the blowing cylinders are of 
leather and are arranged in the manner shown by 
our illustration last week, the aggregate area of the 
inlet valves for each end being 860 square inches, 
and that of the outlet valves 600 square inches. 
The clearance between the blowing pistons and the 
cylinder covers is but } in. and the capacity of the 
total clearance space at each end but 5 cubic feet. 
The engines are, we understand, to supply blast at 
a pressure of from 4 to 44 lb. per square inch. Un- 
fortunately the engines although almost completed 
could not be got to work in time for the melting, 
and under these circumstances the discussion on 
Mr. Hill’s paper was adjourned, the author pro- 
m'sng to lay particulars of the performance of 
the engine before the members at a succeeding 
meeting. 

‘Tuesday afternoon was devoted to visiting the 
various and numerous works at Middlesbrough, 
thrown open to inspection, and on Wednesday 
morning the reading of papers was resumed, the 
first being an interesting and timely communica- 
tion “On the general Geological Features of 
the Cleveland Mining District,” by Mr. John 
Jones. Of this very interesting paper we give 
an abstract on another page, and we need not, 
therefore, say more concerning it here. Next 
came a “ Description of the brake drums and the 
mode of working at the Ingleby incline on the 
Rosedale branch of the North-Eastern Railway,” by 
Mr. John A, Haswell, of Gateshead. ‘This paper 
we also publish in abstract on another page, to- 
gether with the discussion upon it. ‘The leading 
feature in these brakes consists in the rubbing 
surfaces being of cast iron working on cast 
iron without any lubrication, and it appears to 
us that their success is to be attributed to the 
small pressure required per unit of rubbing sur- 
face, and to the short period during which the 
brakes are continuously in action. How small a 
pressure actually required on the brake surface 
really is was not pointed out either in the course of 
the paper or during the discussion, and it may, 
therefore, perhaps be as well that we should speak 
of it here. On referring to the paper it will be 
seen that the difference in weight of the usual as- 
cending and descending loads is 27 tons, and when 
the loaded train is on the steepest part of the in- 
cline, namely 1 in 5, (the unloaded train being on a 
flatter gradient) the retarding force required will 
probably be about 54 tons. ‘The brake drums with 
their attachments, however, weigh 94 tons, and to 
keep this mass in motion and overcome friction a 
pull of about half a ton would be required at the 
circumference of the drum, while a further resistance 
of about the same amount may be taken as due to 
the aggregate train resistances. ‘The total amount 
of retarding force to be exercised by the breaks is 
thus reduced to 4} tons, and if we take the co- 
efficient of friction between the drums and straps 
as ,, of the pressure we shall have the pressure re- 
quired at 44x14=63 tons. The diameter of those 
portions of the brake drums clipped by the straps 
is, however, about 20ft., while the four straps are 
each 9 in, wide, so that the aggregate rubbing sur- 
face amounts to 188} square feet, and the pressure 
between the surfaces would thus be but one-third 
of a ton persquare foot, or but very little over 5 Ib. 
per square inch; a pressure which we need scarcely 
say, is exceedingly small. Moreover, although the 
trains are three minutes descending the incline, the 
brake is not applied during the whole time, and 
probably even when the trains are being run at five 
minute intervals, quite three minutes elapse between 
the successive applications of the. brake. Under 
these circumstances, and when the fanning action 
of the revolving drums is taken into consideration, 
it is not surprising that but exceedingly little heat- 








ing should be noticeabie. 


The next papers read were one: “ On a simple 
construction of Steam Engine Governor, having a 
close approximation to perfect action,” by Mr. 
Jeremiah Head, and one ‘‘ On steam boilers with 
small water spaces, and Root’s Tube Boiler” by Mr. 
Charles Cochrane, ‘The former of these papers we 
publish in abstract elsewhere in the present number. 
Mr. Head’s paper was one of an exceedingly useful 
kind, its object being to show that by constructing 
governors with the pendulum arms crossing the 
pindle to points of suspension situated at the 
opposite side of the spindle to that at which the balls 
to which they respectively refer hang, an almost 
perfect action can be obtained, while this action may 
be still further improved by the addition of a 
spring so mounted on the spindle as to tend to 
assist in closing the balls. The advantages of 
crossed-arm governors are far from being so gene- 
rally appreciated as they deserve to be, and we are 
glad, therefore, to see attention so ably directed to 
them by Mr. Head. During the week we have had an 
opportunity of examining Mr. Head’s governors in 
use at the Newport Rolling Mills, and at the 
Britannia Iron Company’s Works, and we can testify 
to their sensitiveness and exceedingly prompt action. 
Mr. Cochrane’s papef was also of a thoroughly 
practical character, and elicited an interesting dis- 
cussion. ‘This we shall publish next week. 

Owing to want of time, Mr. Edward Fletcher's 
paper “On the Breakage of Axles under Railway 
Rolling Stock,” which had been announced, was not 
read, and the adjourned discussion on Mr. Marshall's 
paper ‘‘ On the principal constructions of breech- 
loading mechanism for small arms, and their relative 
mechanical advantages,” was also postponed until 
the next meeting. Wednesday afternoon, like that of 
Tuesday, was spent in visiting the Middlesbrough 
works, while yesterday an excursion was to be 
made to Stockton to inspect the works there, this 
being followed by a visit to the works at Eston 
Junction and to the Lackenby Works, the day being 
concluded by a dinner at the Zetland Hotel, Salt- 
burn, given by the members of the Cleveland Iron 
and Engineering trades. Of the various works 


visited, our space will not permit us to give com- 
plete descriptions, but we subjoin brief accounts of 
afew of them, and we hope next week to have 
more to say concerning them. 


Tue Britannia Tron Works. 

The new works, which are the property of 
Messrs. B. Samuelson and Co., are now in a very 
advanced state, and they will, in fact, probably be 
in regular work in less than a week's time. They 
are intended solely for the production of rails, with 
their fish-plates, or similar accessories, and they 
will, when completed, undoubtedly form one of the 
finest rail-manufacturing establishments in the 
kingdom. ‘The arrangement of the works is ad- 
mirable, and it is evident that in the selection of 
the plant nothing has been rejected simply because 
it was new, but that rather every effort has been 
made to turn to account the results of the latest 
practice. ‘The coal and pig iron are brought to the 
works by a branch from the North-Eastern Rail- 
way, and—with the exception of the coal used in 
the Siemens furnaces—are carried in the wagons 
along aslightly-raised embankment extending along 
one side of the works, and are discharged into a 
suitable range of bunkers. Parallel with these 
bunkers are four ranges of puddling furnaces, 30 
furnaces in each row, or 120 in all, the shop con- 
taining this vast number of furnaces being 540 ft. in 
length. Between the first and second, and the third 
and fourth rows there is formed a subway, in which 
is laid a narrow-gauge line, on which can run the 
small wagons or ‘‘ bogies” for receiving the ashes 
and cinder from the furnaces, these being discharged 
into the wagons standing in the subway through 
conveniently arranged shoots. The small wagons, 
on arriving at the outer end of the subway, will 
be lifted by a suitable hydraulic lift, and discharged 
into the larger railway wagons, by which the mate- 
rials will be conveyed along. By this arrangement, 
which is exceedingly convenient, the nuisance 
of having wagons moving about amongst the 
puddling furnaces is entirely got rid of. ‘The two 
central rows of puddling furnaces are provided with 
boilers heated by the escaping gases, these boilers 
being enlarged at their upper ends to give an in- 
creased water surface, and to enable them to be 
more readily entered for examination. ‘The boilers 
form a series of groups of four each, the four boilers 
forming each group being connected by branches 
(each provided with a stop valve) to a single de- 





scending steam pipe, this pipe conducting the steam 
to a main pipe which extends from end to end of 
the range of furnaces beneath the floor line. This 
main pipe, however, is not laid in a continuous 
length, but is divided into three equal parts united 
by forked-pipes so as to permit of expansion and 
contraction. From these pipes steam is taken to 
the various engines and steam hammers, all the pipes 
being laid beneath the floor line in brick culverts, 
covered by loose cast-iron plates, so that although 
quite out of the way, the pipes are yet very readily 
accessible. ‘The pipes are to be clothed throughout 
with a non-conducting composition, and steam 
traps are provided at suitable intervals to throw off 
the water arising from condensation. 

In front of the ranges of puddling furnaces are 
two complete forge trains, these trains, which ‘are 
in exact duplicate, each being driven by its own 
engine, and each having three 6-ton single acting 
steam hammers, made by Messrs. Thwaites and 
Carbutt, working in connexion with it, The en- 
gines of the two trains are of the horizontal non- 
condensing type, and are placed side by side at the 
centre of the range. They have each a 36 in. cylinder 
with 4 ft. 6 in. stroke, and drive the rolls direct, 
the speed being at present about 55 revolutions per 
minute. This speed is, however, we understand, 
to be reduced to about 45 revolutions per minute. 
These engines, as also those in the rail mill, of 
which we shall speak presently, were made by 
Messrs. Martin Samuelson and Co., of Hull, and 
they are fitted with Mr. Head’s governor, of which 
we have already spoken. ‘The fly-wheels of these 
engines are a particularly fine job, the rim of each 
wheel being cast in a single piece. The wheels are 
22 ft. in diameter, and each weighs 34 tons. In 
front of each forge train is a pair of shears for 
cutting hot bars, while a powerful shearing machine 
for cutting cold iron is also provided. 

The portion of the works we have already de- 
scribed is the only part yet in regular use, one of 
the forge trains being at work producing puddled 
bar; but the rail mill and other parts are, as we 
have stated, in an advanced state. The rail mill 
contains twelve—and will ultimately contain six- 
teen—Siemens furnaces for heating the piles, these 
furnaces being supplied with gas by thirty-two pro- 
ducers disposed in eight groups of four each. Close 
to these furnaces is being erected one of While’s 
continuous blooming mills, with an engine for driv- 
ing it; while a rail mill, constructed on Mr. Brown's 
plan, has just been put up. In this mill there are 
two sets of rolls, one behind the other, the two sets 
running in opposite directions. The working 
grooves in each set of these rolls are alternated 
with larger grooves, through which the bloom or 
rail can pass without being acted upon, the arrange- 
ment being such that the large grooves of one set 
of rolls come opposite the working grooves of the 
other. It follows from this arrangement that the 
bloom or rail can be passed backwards and for- 
wards—being acted on the two sets of rolls alter- 
nately—without any reversing being required, and 
much time will thus be saved. Mr. Brown’s mill has 
hitherto only been employed for very small sections, 
and its adoption for rail rolling at the Britannia 
Works is therefore to. some extent an experiment ; 
but it is undoubtedly one of much promise. This mill, 
we may add, is driven by a horizontal non-condens- 
ing engine, with 36in. cylinder and 3 ft. stroke. 
Close to this mill are being erected the circular 
saws for cutting off the rails, and the straightening 
presses, The sawing arrangement consists of two 
saws mounted on one spindle, driven by a belt from 
a countershaft overhead, this countershaft being in 
its turn driven by a belt from a small independent 
engine. The saw spindle is carried by bearings 
mounted on a slide or carriage, which is moved for- 
ward, so as to bring the saws up to their work, by 
a steam cylinder, the motion being controlled by 
regulating the flow of water from one end to the 
other of an hydraulic cylinder containing a piston 
attached to a prolongation of the main piston rod. 
The arrangement is a very neat one. Adjoining 
the rail mill is a’ small engineers’ shop and a smiths’ 
shop, the former containing a lathe for turning rolls. 

We have now given a general outline of the 
Britannia Iron Works, which will, we trust, serve 
to show their extent, while at some future time we 
hope to describe them completely. Meanwhile we 
may remark that their arrangement reflects the 
greatest credit upon Mr. J. J. Thomas and Mr. 
Richard Howson, under whom it has been carried 
out. In conclusion, we should state that the 
Britannia Worls are calculated to turn out from 
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1300 to 1500 tons of rails per week when in full 
work, 
Tue Newport Biast FURNACES. 

This establishment is also the property of Messrs. 
B. Samuelson and Co., and it may be considered as 
consisting of two distinct parts, the older part com- 
prising five, and the new two furnaces. It is of 
this latter portion only—illustrating as it does 
Messrs. Samuelson’s latest practice—that we pro- 
pose to speak here. The two furnaces are each 
$5 ft. high and 28 ft. in diameter at the boshes,’each 
furnace being blown with four tuyeres with 6 in. 
nozzles, and the blast being supplied at a pressure 
of about 5 lb., while the temperature at the time 
of our visit was 1100°. The furnaces are, of course, 
close-topped, the gas being taken off in the manner 
regularly adopted in the Cleveland district, and 
sufficing to heat the blast stoves and all the boilers, 
The materials are raised to the top of the furnaces 
by a steam hoist, consisting of a pair of cages con- 
nected to the opposite ends of two wire ropes, 
which pass over a drum, 12 ft. in diameter, pro- 
vided with two grooves. The grooves are turned 
to fit the ropes, and the requisite grip is obtained 
simply by the ropes passing over, or half round, the 
drum, ‘The hoist is driven by a pair of engines, 
with cylinders 8in. in diameter and 12 in. stroke, 
these engines being situated at the blast furnace 
top, and the steam being led up to them. The 
crank shaft of the engines carries two pinions, one 
at each end, these pinions gearing into a pair of 
spur wheels on an intermediate shaft, and this shaft 
again carrying a pinion, which gears into teeth on 
the main winding drum, Judging from present 
experience, this plan of hoist appears to answer 
well, the ropes, which are of steel wire, showing no 
signs of wear. 

Each furnace is provided with nine heating stoves, 
of which eight are in use at once, these stoves having 
cast-iron pipes of the straight form, with an internal 
partition now generally used in the Cleveland dis- 
trict. Blast is supplied by four vertical blowing 
engines coupledj in pairs, each pair having its two 
cranks at right angles. Messrs. Samuelson work 
their engines with a much higher degree of expan- 
sion than is usual in the district, the steam being 
cut off at one-fourth the stroke, and the slide valves 
being provided with adjustable expansion valves at 
the back. The steam cylinders are 32 in. and the 
blowing cylinders 66 in. in diameter, while the stroke 
is 4 ft., and the pressure of steam used is about 
55 lb. per square inch. The blast pressure is 
5 lb. per square inch, The valves of the blowing 
cylinders are hanging flap valves, those of one pair 
of engines being of leather, and those of the other of 
india-rubber, ‘The engines are supplied with steam 
by eight boilers, of which seven are in use at one 
time, these boilers, being each 35 ft. long by 5 ft. 
6 in. in diameter, with a 2 ft. 9 in. flue. As we have 
said, the boilers are all heated by gas, the latter 
being first led through the flues and then caused to 
return under the bottoms of the boilers; 

The calcining kilns are five in number, and are 
each 22 ft. in diameter by 40 ft. high. The wagons 
containing the ore are raised to the top of these kilns 
by a direct acting steam hoist, the cage being 
attached direct to the rod of a piston 38 in. in 
diameter, moving in an overhead cylinder of suffi- 
cient length for the stroke of 40ft. To lift the 
load, which averages about 16 tons, the steam is 
admitted to the lower end of the cylinder, while 
during the down stroke it is allowed to escape from 
the bottom to the top of the cylinder to be forced 
out through a loaded relief valve, during the suc- 
ceeding up stroke. This method of working by 
keeping the cylinder full of steam saves much 
cooling, and the plan is found to answer most 
satisfactorily. In conclusion we may state that the 
furnaces, of which we have been speaking, are 
making foundry iron, and are each running on an 
average 470 tons per week. 


Tue Ayresome Iron Works. 
_ Amongst the numerous works thrown open to 
inspection in Middlesbrough, the Ayresome Tron 
Works, belonging to Messrs, Gjers, Mills, and Co., 
deserve a special notice. Mr. Gjers is well known 
to have had a large experience as an engineer of 
iron works, and the Ayresome Works, which have 
only been a few months in operation, have been so 
planned by him that they form a model establish- 
ment illustrating the latest and best Cleveland 
practice. The wagons containing coke or ironstone 
are on arriving at the works raised about 34 ft. by 
& pneumatic lift, and thus brought on a level with 








the tops of the calcining kilns. These kilns are of 
the same pattern as those erected by Mr. Gjers at 
the Linthorpe and Tees-side works, and illustrated 
in an early volume of ENGINEERING ; but they are 
of somewhat larger size than the latter. 

The hoist by which the wagons are raised is also 
an improved copy of those erected by Mr. Gjers at 
the Linthorpe Works, the West Yorkshire Works, 
and other places. It is capable of raising, easily, a 
load of 19 tons, and consists of a pair of cylinders, 
or hollow columns, 4 ft. in diameter, placed one at 
each side of the platform to be raised, and carrying 
at their upper ends large rope pulleys, over which 
there pass four wire ropes connecting the corners 
of the platform to a pair of heavy pistons, these 
pistons working in the cylinders, and forming, 
besides, a counterbalance for the weight of the 
posto and load raised. The platform is raised 

y partially exhausting the air from beneath the 
pistons, thus causing them to descend in their tubes, 
while, on the other hand, the descent of the plat- 
form is caused by forcing air into cylinders beneath 
the pistons, the latter being somewhat heavier than 
the platform when the latter is light. 

The works include at present two blast furnaces, 
each 85 ft. high by 25 ft. in diameter at the boshes, 
and two other furnaces of similar dimensions are in 
course of erection. ‘The furnaces are not at present 
being worked up to their full capacity, but each is 
running on an average 400 tons per week. The 
materials are raised to the tops of the furnaces by 
a pneumatic lift constructed on the same principle 
as that used in connexion with the calcining kilns, 
but having one central cylinder 3 ft. in diameter in 
place of two cylinders as in the former case. ‘The 
blast is supplied at a re of from 4} to 4} lb., 
by blowing engines of the same pattern as those 
constructed from Mr. Gjers’s designs for the West 
Yorkshire Works, and illustrated by us about sixteen 
months ago. ‘There are two of these engines at the 
Ayresome Works, but one only is in use at onc time. 
They have each 48 in, steam cylinders, and 
96 in. blowing cylinders, while the stroke is 
4 ft., and the engines are run at a speed of about 
30 revolutions per minute. Steam is supplied by 
six boilers, of which four are worked at one time, 
these boilers, which are worked at 50 lb. per square 
inch, being each 60 ft. long by 4 ft. 6 in. in diameter, 
They are set with flash flues, and, as well as the 
blast heating stoves, are all heated by the gases 
from the blast furnaces. The blast is heated to 
about 1250°. We are compelled, by the demands 
upon our space, to give a very brief notice of these 
works this week, but we cannot conclude without 
remarking upon the great taste, as well as engi- 
neering skill, whieh has been displayed in design- 
ing their details. 

The remaining works visited by us, we shall have 
to leave for notice in a future number. 








THE 35-TON GUN. 

Tus splendidly-constructed, but at present utterly use- 
less weapon, hangs heavily on the hands of the Admiralty. 
“What will they do with it?” is the question constantly 
asked, but never as yet answered. To make a good gun 
of it would be to proportion the length to the bore by add- 
ing about 24 calibres to its length. But it has been built 
to Admiralty orders, and to the restricted dimensions neces- 
sary for a turret. No blame, of course, attaches to Colonel 
Campbell’s department, but we should like to have seen 
the gun turned out some 28 in. longer, and then have been 
handed over to the Admiralty to cut down to their dimen- 
sions. But of course the gun factory had to work to speci- 
fications and drawings, and they are not responsible if the 
fault of the gun lies in its shortness, which we believe it 
does. A short time since there was a talk of lengthening 
the piece, but then it would be useless for the very purpose 
for which it was built. So now it is to be re-bored from 
the present calibre of 11.6in. to one of 12in., with rifling 
of the same twist as at present. ‘This, of course, will re- 
duce the length of the powder charge, and if the Admiralty 
will only ignite the cartridge centrally, they may probably 
succeed in burning all the powder, and rendering the gun 
useful. We sincerely trust they will, but if they do not 
we confess our. inability to suggest any other alternative 
than the lengthening of the piece and applying it to another 
purpose than that of arming a turret ship. It is, however, 
a patchy way of settling the question after all, and the 
worst of it is that there are a number of these same guns 
in a like predicament. 








WELLINGTON Patent Stir Company.—A company formed 
in Wellington has purchased the materials for a patent slip 
sent out by Messrs. Kennard to the Provincial Government 
of Wellington (New Zealand), and is about to erect the slip 
in Evans’s Bay. The company has been registered under the 
Joint Stock Companies Act, 1860, 





THE HARVEY TORPEDO. 


Tne crews of such ships as happened to be in the Yar- © 
mouth Roads last Saturday afternoon, either under sail or 
at anchor, were considerably astonished by their vessels 
being made the subject of attack by a small steamer armed 
with one of Captain Harvey’s sea torpedoes. The results 
were of course harmless, as the torpedo was not charged, 
although it was fitted with the exploding apparatus. The 
object of the excursion was to test the capability of the 
crew of an ordinary merchant vessel to mancuvre the 
torpedo, and further to test the towirig gear, and the cer- 
tainty of action of the weapon when in use. A small 
paddle-wheel steamer—the Andrew Wodehouse—of the 
ordinary class, and of about 60 tons burthen, was engaged 
upon the occasion, The master and crew of the vessel 
worked the torpedo under the personal direction of Captain 
Harvey. The torpedo was one of a large number now 
being manufactured by the London Ordnance Works. It 
measured 3 ft. 8 in. in length, by 1 ft. 6 in. in depth, and 
5in. in breadth, weighing, when charged, about 1} cwt. 
On the present occasion, water was used to bring it to the 
service weight. The slings and buoy rope were of hemp, 
the towing rope being of } in. diameter iron wire, controlled 
by a small iron brake acting on the side of the drum on 
which the rope was coiled, As a temporary towing-yard, 
a spar was rigged across the quarter davits of the steamer 
on the port side, a leading block being lashed on for the 
tow rope to reeve through. For detailed particulars of the 
torpedo and towing apparatus we must refer our readers to 
page 35 of our last volume, where they are fully described 
with illustrations. 

Thus equipped, the Andrew Wodehouse started on her 
cruise, towing the torpedo well out from her side at an 
angle of 45°, with from 20 to 50 fathoms of tow line. The 
cutwater of the torpedo was at all times sufficiently visible 
to those on board the vessel to permit its steadiness and 
uprightness to be observed. The first attack was made 
against a brig coming on under full sail. The brig yawed, 
but the torpedo was successfully dipped under her keel with 
about 30 fathoms of line out. The second attack was 
against a brig at anchor, with 30 fathoms of tow line out. 
The torpedo was again successfully dipped under her 
bottom, both the firing levers being driven home, piercing 
the detonating capsule. Succeeding attacks were made 
with similar and invariable success upon other vessels both 
under sajl and at anchor, the torpedo being well manceuvred, 
and always planted effectually against the object of attack. 
The final experiment was made with the steamer running 
at the highest possible speed, in order to test the strength 
and reliability of all the towing gear. It was also desired 
to know how much of the wire rope eould be effectually 
veered out from the temporary towing spar, which was 
about 15 ft. above the water. ‘The steamer attained a speed 
of 11 knots, and the torpedo was well out from her side at 
45°, with over 50 fathoms of tow line. Only a very few 
minutes were occupied in each attack, the time of striking 
being but a few seconds. The experiments were satis- 
factory, and went to show that if necessary our steam 
mercantile marine could, with little delay, and at a com- 
paratively small cost, be transformed into a highly efficient 
offensive power. Although the enemy’s guns, if ready, 
might be brought to bear on the torpedo craft, the latter 
has chances of escaping, as was proved by the experiments 
with the Camel tug against the Royal Sovereign, which 
took place at Spithead some months since, and which were 
reported by us at the time. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 

The Cleveland Iron Market.—Yesterday the usual weekly 
meeting of the iron market was held in the Royal Exchange, 
Middlesbrough, but in consequence of the meeting in con- 
nexion with the visit of the mechanical engineers being held 
at the same time, the attendance was exceedingly limited 
and scarcely any business whatever was tconenatel. Prices 
of course were unchanged. 


The Finished Iron Trade.—Beyond the fact that all the 
works in the North of England are as busy as possible, there 
is nothing worth reporting in this branch of industry. Rails 
are in good request, and there is an excellent trade being 
done in shipbuilding iron. 


The Nine Hours’ Movement.—The failure to bring about 
a conference between masters and men at Newcastle last 
week with a view to terminating the strike seems to have 
doneharm. Both parties seem as determined as ever to hold 
out. The men held a mass meeting on Saturday, and re- 
solved to adhere to their resolutions previously passed bind- 
ing them not to resume work except on the nine hours’ 
system. 


The Wages of the Iron Workers.—Mr. Hughes, M.P., who 
as the arbiter for the Board of Arbitration in the North of 
England Iron Trade was waited upon in London on Monday 
by a deputation from the Board, has since decided to 
send a London accountant down to the north to verify the 
statements of the masters respecting unexecuted contracts 
previous to giving his award. 








Uwtow Pactric Rattroap.—The net earnings of this un- 
dertaking to May 31 this year amounted to 1,274,546 dols., 
as compared with 730,780 ‘dol. in the corresponding period 
of 1870. 
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CLEVELAND IRON MAKING. 
On the Preliminary Treatment of the Materials used in the 
Manufacture of Pig Iron in the Cleveland District.* 
By Mz. I. Lowruiay Bat. 

Tux three raw materials ongget in the production 
of pig iron contain a portion of volatile matter. In the 
Cleveland district the uel obtained from the collieries of 
South Durham is made up of fixed carbon and ash, combined 
with about 35 per cent. of substances which, when the raw 
coal is submitted to heat, escape chiefly in the form of com- 
bustible compounds of hydrogen and carbon. The ore con- 
tains about 28 cent. of substances, associated 
with about 31 per cent. of i chiefly in the form of car- 
bonate of the protoxide. In this case, carbonic acid and 
oxygen, with some water, constitute the volatile 
portions. flux in carbonate of lime being almost pure, 
contains, therefore, 28 of caustic lime united to 22 of car- 
bonic acid. Whatever be the condition in which these 
substances are delivered to the blast furnaces, the whole of 
the volatile i referred to, viz., the hydrocarbons of 
the coal the carbonic acid and water of the ore and 
limestone, are expelled long before the of smelting is 
complete. This expulsion means work and absorption of 
heat, and hence the usual practice has been to perform the 
operation in apparatus of a simpler form of labour than that 
required for completing the process itself. Hence, when it 
is desired to separate the hydrocarbon from the coke, 
one or other of the different forms of coke ovens are 
emp ; and when it is desired to rid the ironstone or 
flux of their carbonic acid, a kiln is used, in which the raw 
stone is introduced with a small quantity of the cheapest 
kind of small coal. When it is remembered that the volatile 
portion of the coal is highly inflammable, and, weight for 

ight, has a much greater heating power than the fixed 
omen or coke portion, one can understand the regret which 
is often ex at the loss of a quantity of heating ma- 
terial whi oo Romie Sea in this district may be 
taken as equivalent to one lion tons of coal per annum. 
The value of this quantity of fuel cannot be taken at less 
than 260,000/. at pit’s mouth, and therefore represents 
something like 4s. on every ton of pig iron manufactured by 
means of bates coke from Cleveland ore. The paper then 
dealt fully with the consideration of the nature of the opera- 
tion of smelting as it is effected in the blast furnace, and 
pointed out what the condition of the materials ought to be 
at the period of their being charged at the top. Afterallud- 
ing to the Appolt coke oven, and other ovens in which the 

were consumed in flues surrounding the coking chamber, 
. Bell stated that, notwithstanding the difficulty which 
existed in instituting a very rigid comparison between two 
different kinds of fuel in blast aces, he was in favour of 
coke made in the ordinary oven. Hitherto they had regarded 
the blast furnace as engaged in merely melting the iron 
and slag, for which a certain quantity of heat was required. 
This heat in round numbers for foundry iron might be 
regarded as that resulting from the combustion into 
carbonic oxide of 20 ewt. of average quality of coke burnt 
with air heated to 860° or 900° Fahr. Whatever might be 
the loss of fuel in the upper part of the furnace, they 
must bear in mind there must be at disposal this quantity 
of coke more or less at the tuyeres. The result of the 
action of the oxygen of the blast was carbonic oxide, which 
was the substance that might be = directly or in- 
pape J as exclusively affecting the reduction of the ore, and 
it might be added supplying the carbon found in the pig 
iron. After discussing the question whether there would be 
any advantage in relieving the blast furnace of this portion 
of its work by introducing the ore in which the iron is con- 
tained pwd in a deoxidised state, Mr. Bell stated that 
there was no doubt that the —_——— of any process which 
would remove from the blast furnace every trace of carbonic 
acid would cause the process ta be less dependent upon the 
nature of the sources of the heat than was the case at present. 
If it were possible to heat the blast still higher than 
1400 deg., the 14 cwt. of coke per ton of iron made would 
be so much increased ; but dealing with the question accord- 
ing to present experiences, the additional cost of the pre- 
liminary deoxidation of the ironstone would appear to be 
too much to render its ——— advisable, inasmuch as the 
margin of saving, by avoiding the presence of carbonic acid 
on the fi is compressed within 14 cwt. of coke per ton 
of iron when the blast is heated to about 1400 deg. In con- 
clusion, Mr. Bell was of opinion that there was little economy 
of fuel to be hoped for by the use of raw coal, or by using 
the ironstone and limestone calcined instead of raw. 








THE “ ANNALES INDUSTRIELLES.” 
To tus Eprror oF ENGInesrina. 

S1r,—The Annales Industrisiles, whose publication has 
been interrupted during recent events, will reappear on the 
Ast of August following. In the difficult situation in which 
affairs have placed us, to mutilate two volumes together has 
seemed to us an arrangement as unfortunate for our readers 
as for the publication itself. We have thus thought it better 
to consult interests so closely united, by deciding on a ve: 
simple course, and publishing the monthly parts for 1871 in 
lieu of those which did not appear in the corresponding 
period of 1870. We shall thus avoid all chance of irregularity 
in the service of distribution, and shall, we hope, cause as 
little confusion as possible. 

But the number for jy Ist of A , 1870—now com- 
pleted a since—will appear wi its proper date, the 
change of which would sender inexplicable ae articles it 
contains ; the subsequent numbers will be dated 1871. 

? Yours truly, 
Paris, July 25, 1871. A. Casssoume. 


ROBINSON’S 


BAND SAW. 


TOT TTF 


WE annex an illustration of a band saw exhibited by Messrs. 
Thomas Robinson and Sons, of Rochdale, at the recent show 
at Wolverhampton, and briefly referred to by us last week. 
This saw does not include any particularly novel construc- 
tive feature, but it is worthy of notice on account of its very 
neat general design and good proportions. The framing, we 
may remark, is hollow and is of an elliptical section, and 
while very rigid it has « light a ce. The tension of 
the saw is maintained by a weighted lever acting on the top 
pulley, while the table an angle motion both ways for 

vel cutting. 








TRAMWAYS. 
To rus Epitor or ExGIngERIina. 

Srr,—It was with great pleasure that I read your able 
article on tramways last week, considering that the subject 
is one which is every day rising into greater importance. 

After considerable opposition the Edinburgh Tramway Bill 
has passed, and peed ines are to be proceeded with at once. 
Now as is well known several of the principal thoroughfares 
of the city have gradients of 1 in 8 and even steeper in some 
places, and as the traffic is to be worked by horses, with such 

dients, the number can be very little reduced from what 
it is with the present omnibuses, for though the rolling 
resistance may be less with the tramway cars, the resistance 
to gravity remains the same; this coupled with the enor- 
mous first cost, something about 7000/. per mile, will put 
the company in such a position that they will not be able to 
convey passengers under the existing rates. What, then, are 
the public to gain, to balance all the inconvenience caused 
in the streets by the tramway cars? 

Perhaps it is not generally known to your readers that the 
yen is being practically solved in this neighbourhood in 
the very way you advocate, viz., steam propelled cars with- 
out the use of a tramway. 

There has now been running from Edinburgh to Portobello 
and through one of the principal streets of the city a steam 
omnibus, for two months past, carrying 50 passengers. 

Contrary to prediction, not the slightest accident has oc- 
curred, and from its special construction the horses on the 
route pay little attention to it. The speed is of course re- 
stricted by the Road Locomotive Act, and is faithfully car- 
ried out even to the red flag; still it is idered a " 
and if so on ordi causeway or macadam roads, how much 

ter would it be on asphalte or some kindred substance ? 
is is evidently the future of street railways. 
I am, Sir, yours truly, 
July 26, 1871. 


|Our correspondent is mistaken in stating that we ‘advo- 
cated the general aa mt of steam propelled cars with- 
out a tramway.—Ep. E. 


INTERCOLONIAL Rattway.—Section No. 24 from Amherst 
to River Philip is entirely graded, with the exception of three 
or four points where large structures are under way. Three- 
fourths of the line could be laid with rails now if they were 
available for laying. No. 4 section, 27 miles in extent, is the 














* Abstract of paper read before the Institution of Me- 
chanical Engineers at Middlesbrough. 





t on the line and as difficult, upon the whole, ac any ; 
it also suffered the drawback of having to be re-let. It has 
now, however, made good progress. 
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TREDGOLD’S ELEMENTARY PRINCIPLES 
OF CARPENTRY. 
To THe EpiTor oF ENGINEERING. 

Srr,—We are sorry to see that Messrs. Lockwood and 
Company, in criticising Mr. Hurst’s edition of Tredgold’s 
Carpentry, have, we are quite sure unknowingly, misstated the 
date of the edition of Tredgold’s Carpentry used by Mr. Hurst. 
Mr. Hurst’s book, as Freres 5 on its title-page, is framed upon the 


original edition of Tredgold’s C mtry, published in 1820, 
als ears out of printer 2 tn 


ow 22 reprinting a book 
that is out of copyright we are only exercising a legal right 
and following the same custom an engineering firm =, 
at the expiration of another’s patent. In spite of what 
Messrs. Lockwood may say as to the morality of the proceed- 
ing, it is very generally practised in the publishing trade and 
is perfectly fair and honourable. Permit us to state that 
Mr. Hurst’s book is a revision of the original edition of 1820, 
it contains a great deal of new matter as well as the results 
of many new experiments including some furnished by Mr. 
Kirkaldy, and some from private sources, in fact the revision 
has been so complete that it is “more the work of Mr. Hurst 
than of Mr. gold.” We have also endeavoured in every 
possible way, by altering the size, style, and binding, to pre- 
vent any one from confounding it with Mr. Barlow’s edition, 
and we think it unfair of Messrs. Lockwood to do so. 
Apologising for thus troubling you, 
We are, Sir, yours obediently, 


E. and F. N. Spon. 
48, Charing-cross, July 25, 1871. 








Inpran Coat.—Major Bonus, R.E., has expressed a 
favourable opinion of Nerbuddacoal. In a recent experiment 
made with it, 3} tons carried a train weighing 439 tons 194 
miles within an hour. The trial took place, of course, upon 
the Great Indian Peninsula Railway, which runs at no great 
distance from the Nerbudda deposits. Coal has been dis- 
covered at Condeconda in the Nizam’s dominions. 


Tae NantyG1o anp Buarna Inon Works Company.—A 
company is in course of formation for the purchase of the 
Nantyglo and Beaufort Iron and Coal Works, as well as the 
Blaina Iron Works, until lately * res of Messrs. J. 
and Crawshay Bailey, by whom it been held and suc- 
cessfully worked for about half a century. The estates con- 
tain a total of 5000 acres, and the total pig iron production 
has averaged 1600 tons per week. About 650 tons of finished 
iron is turned out weekly at Nantyglo, and at Blaina the 
capacity is equal to 700 tons, with easy means of extension. 
The coal and ironstone supplies are practically inexhaustible, 
and the railways and tramways, surface and underground, 
are 300 miles in length. The capital of the company consists 
of 500,000/. cash, and 250,0007. , the latter of which go 
to the proprietors, together with 400,000/. in cash, leaving & 
balance of 100,000/. working capital for the company. There 
is no doubt that the price at which this vast — 1s 
offered is very low, some 400,0002. below the estimated value, 
whilst the extensive business and the great resources of the 
works make the question of its future prosperity entirely one 
of able management. 
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FISKEN’S STEAM PLOUGHING TACKLE AT THE WOLVERHAMPTON SHOW. 


CONSTRUCTED BY THE RAVENSTHORPE ENGINEERING COMPANY, MIRFIELD. 
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Ws illustrate, above, the details of Messrs.’ Fisken’s steam 
ploughing tackle referred to in our account of the Royal 
Agricultural Society’s Show at Wolverhampton, contained 
in our last number. Fig. 1 of the accompanying illustrations 
shows one of the travelling windlasses whet by the fast- 
running rope; Fig. 2 shows the tension anchor, by the aid 
of which the fast rope is maintained at the desired degree of 
tightness, and Fig. 8 shows one of the light rope porters, 
and also one of the anchor pulleys, round which that rope is 
passed at the corners of the plot under cultivation. 








ROOFING TILES. 
Messrs. WADE AND CHERRY, of Hornsea, Hull, exhibited 
at the late Wolverhampton Show, a very neat system of 


ye 


interlocking tiles, which are locked together in such a 
manner as to render displacement by wind impossible, and 
are not dependent upon pointing. Messrs. Wade and Cherry 
manufacture these tiles by their patent brick and tile press, 
which is also exhibited, and which forms a very compact 
and effective little machine. The sketch, which we annex, 
will explain the form of these tiles more clearly. 













































































TASMANIAN Mar Line Rartway.—No 
-—No progress appears 
oie been yet made with the practical soalination at the 
eninion main line railway scheme. The English capi- 
cieromann — ao nang in hand require some 
: “F concessions and pri . t 
18 & hitch in the whole affair. eee Serre 





ae CaNat.—The administration of the Suez Canal 
c red thaps, be said to begin and end with M. de 
= aie as been proceeding during the last few months 
ith sundry oupriementary works; and the canal has now a 
pone: sl depth of 26 ft. 8in. throughout. The traffic is 
sufficient to be slowly increasin , but as it has not been 
oa - meet the last two half years’ obligation interest, 
ant he a loan is contemplated in order to meet this pay- 
0 sale of the canal has been effected. 











RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2136, 1s.) Jan Wonzniakowski, of St. Petersburg, 
patents an ingenious automatic boiler feeding apparatus, the 
details of which we could not explain clearly without the 
aid of drawings. 

+ (No. 2145, 10d.) William Alfred Gibbs, of Gilwell 
Park, Essex, patents improvements in his grain drying 
apparatus already described in our pages. 

(No. 2149, 4d.) Thomas Carr, of Bristol, patents the 
manufacture of flour, by subjecting the grain to the action 
of any suitable continuously acting beaters travelling at a 
suitable speed and striking the wheat while the latter is 
unsupported. We doubt whether this mode of producing 
flour can be considered a novelty. 

(No. 2153, 6d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of William Henry Jewell, 
of New York, forming lubricating cushions for railway 
carriage axle journals, by “enclosing any fibrous elastic 
substance that has the property of absorbing oil and de- 
livering it upon any object with which it may be brought 
in contact within a sack made of some suitable texile or 
other fabric.” We see nothing new in this idea. 

(No. 2162, 4d.) George Brown, of Sheffield, patents a 
mode of manufacturing an artificial substitute for spiegel- 
eisen. This plan consists in charging a cupola with man- 
ganese and iron mixed with more or less coke, charcoal, 
or other carbonaceous matter, the manganese being placed 
between the carbonaceous fuel and the iron, so that the 
latter in melting passes rich in carbon through the man- 
ganese, the effect being stated to be that the metal becomes 
gradually and regularly impregnated with the manganese 
and issues from the furnace having the appearance and 
possessing the qualities of spiegeleisen. 

(No. 2168, 10d.) George Warsop, of 9, Barton-street, 
Nottingham, patents a condensing arrangement applicable 
to steam engines or to engines worked with a mixture of 
steam and air. According to these plans, in place of a con- 
denser and air pump being employed as usual, the exhaust 
steam is led into a large condensing cylinder in which a 
piston works, this piston having a slight lead on the 
steam piston in the main cylinder. When the stroke 
of the condenser piston is nearly complete, an injection 
valve on the side of the cylinder opens and admits water 
into the latter, this water together with that resulting from 
the condensation of the steam and also any air which may 
be present, being expelled from the cylinder through suitable 
valves at the return stroke of the piston. It will be seen 
that this arrangement is really simply an inferior kind of 
compound engine in which the condensation of the steam 
is effected within the larger cylinder, the loss of heat to 
which the latter cylinder is thus subjected more than 
compensating for any advantage derived from the getting 
rid of a separate air pump. When an engine is worked 
with a moisture of air and steam, the effect of this loss of 
heat, however, will not beso great as in the case of an 
engine worked by steam alone, and there may, therefore, 
be certain cases in which the arrangement of which we 








| have just spoken might be applied to atro-steam engines 
with advantage. Even in such instances, however, still 
better results would be attained by resorting to the com- 
pound system in a good form, or by increasing the size of 
the first cylinder so as to obtain a greater expansive action, 
and applying a good form of ordinary air pump and con- 
denser. 

(No. 2184, 1s. 4d.) Max Eyth, of the Steam Plough 
Works, Leeds, patents the ‘simple and effective arrange- 
ment of reversing gear, illustrated and described by us on 

age 267 of our last volume. 

(No. 2187, 8d.) George William Hick, of Leeds, patents 
methods of constructing screws for cork, grain, &c., with 
bars having a rotating or oscillating motion imparted to 
them. 

(No. 2196, 8d.) Robert Morton, of Stockton-on-Tees, 
patents one of the arrangements of refrigerator for cooling 
wort, &c., illustrated by us on page 821 of our tenth 
volume. 

(No. 2197, 8d.) John Edgar Lowe, of 2, Laurence 
Pountney Hill, patents forms of cast-iron railway sleepers 
in which the rail instead of resting directly upon the rigid 
sleeper is supported on wrought-iron bridge pieces, or 
pieces of plate iron, the ends of which are secured in the 
sleeper during the process of casting. The annexed sketch 








shows a transverse section of one form of sleeper constructed 
on this plan. The object of employing the bridge pieces is 
to give to the rail a slightly elastic bearing. 

(No, 2212, 1s. 6d.) John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents, as the agent of Jean Francois 
Cail, of Paris, an arrangement of machinery for extracting 
the juice from sugar-cane. According to this plan, the 
cane is passed through several pairs of crushing rolls, and 
is during its course moistened with a regulated quantity of 
water, while, finally, after leaving the last pair of rolls it 
passes on to an endless travelling apron by which it is 
carried off, being prevented from rising during its passage 
by pressing rollers above. Methods of applying these 
plans to ordinary three-roll mills are also included in the 
patent. 

(No. 2217, 8d.) George Huntriss, John Swinburn, and 
James Wilson, of Barnsley, patent a method of supplying 
illuminating gas to mines or other places situated much 
below the level of the gasholder. According to these 
plans, the gas is forced down a pipe leading to the mine, 
&c., by the action of a steam jet, the steam being subse- 
quently separated from the gas by condensation. We see 
no reason why the plan should not work well, and it has 
the advantage of being exceedingly simple. 

(No. 2219, 8d.) Osborne Reynolds, M.A., of Debach, 
near Woodbridge, patents the very simple and useful match 
making machine which was exhibited by Messrs. Wood, 
Cocksedge, and Warner, at the recent Wolverhampton 
Show, and which we noticed in our last number. 

(No, 2220, 2s. 2d.) Martin Macdermott and Arthur 
David Williams, of Scott’s-chambers, Pudding-lane, patent 
some well-arranged machinery for twisting metal bars for 
forming augers, &c. We may perhaps illustrate this 
machinery in a future number. 

(No. 2224, 1s. 2d.) Nicholas Demetrius Spartali, of 
Liverpool, patents some curious arrangements of air com- 
pressing machinery, the advantages of which we have 
failed to discover. Mr. Spartali appears to consider that 
some great goodis to be gained by forming his discharge 
pipes with alternate contractions and enlargements. We 
don’t. 

(No. 2226, 1s. 2d.) Woodford Pilkington, of Balham, 
patents various forms of elastic wheels for traction engines, 
&c., these including amongst others that described and 
illustrated by us on page 119 of our last volume. 
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PEAT FUEL. 
To rue Epiror ov ENGINEERING. 


S1r,—It is satisfactory and useful to find that the corre- 
spondence in your columns between Mr. Pinchbeck and my- 
self, has led to such a résumé of the whole subject as we 
have been favoured with in the communication of Mr. 
Leavitt, of Boston, U.S., published in a recent issue. This 
gentleman is the originator in the United States of the 
system that bears his name, and it is the one which there 
has attracted most notice by its practical results. I shall 
assume that this communication from Mr. Leavitt sufficiently 
dis: of the “ washing” system as a commercial proposal ; 
while for the strictures passed by Mr. Leavitt upon Mr. 
Pinchbeck’s letter of the 19th of May last, that gentleman 
must be himself responsible. Premising thus far, a few 
remarks occur to me as called for by some portion of Mr. 
Leavitt's letter, for which I trust you will kindly find space, 
as the subject now presents itself in your columns in a shape 
really calculated to advance the interests of peat manu- 
facture, upon the only rational principles yet developed for 
its production as a legitimate commercial business. 

In my letter of the 12th of May last, page 345 of your 
journal, I instanced, amongst others, the Leavitt machine 
in America as one of the class that gives extensive practical 
results from the carrying out of the process of the macera- 
tion of the peat; and in reference no doubt to my remarks 
illustrative of this maceration, Mr. Leavitt says: “ All those 
methods that inyolve pugging, rolling, kneading, cutting, 
and stirring, tend to break up the cells and tubes of the raw 
peat referred to, and of course discharge the air in some 
measure, but no mere pugging will effectually accomplish 
this, nor properly fit it for the subsequent stages of treat- 
ment.” Now, as I appeared in the correspondence referred 
to as the advocate, and as far as in my power, the exponent 
of the pugging and macerating process, it may be inferred 
from Mr. Peavttt’s remarks that f advocated no more than 
a “mere pugging” of the raw peat, and that thence arose 
the necessity for his more extended development of what 
was necessary in the ay of the raw material. I 
take the liberty of reproducing what I wrote, and perhaps 
repeated, in my letters in my wish to place the matter as 
unmistakably plain as in my power before your readers: 

“The object of the process is, not amalgamation, but the 
tearing asunder, the oskine up, the macerating of the 
whole mass of the peat for the twofold purpose of facilitating 
the escape of the water contained in it, and the reducing of 
the fibres to a condition in which they are no longer un- 
favourable to the shrinkage of this peat pulp in drying.’ 

I do not see how an exposition such as this by me could 
be construed into a mere pugging process—the more par- 
ticularly as in the correspondence no one appeared as an 
advocate for simple pugging. When I referred to the ap- 
paratus generally used, I styled it a suitable pug mill ar- 
rangement, as it is upon that principle mainly that the 
German “ Torfpressen’’ of Schlickeysen are constructed. 

I may give you the words used hereon by an able writer 
in the Polytechnisches Centralblatt, August, 1865, page 
980. Referring to this macerating mode of treatment, he 
says:—“ Von den genannten Vorrichtungen diirfte der 
Schlickeysen’sche Thonschneider in den meisten Fiillen den 
Vorzug verdienen.” 

It will, therefore, be seen that upon the principle of the 
maceration of the raw peat, Mr. Leavitt and myself are en- 
tirely agreed ; and if that gentleman or any of your readers can 
conveniently turn to the report of Dr. Dullo—*“ Torf-verwer- 
thungen in Europa:’—Berlin, Gustay Bosselmann, 1861— 
Pages 2 and 3, before referred to by me, and to his description 
of Weber's system at Staltach in Bavaria, pages 5 to 14 of 
same report, it will be seen that as far back as 1860 the 
principle of submitting the raw peat to a macerating process 
was being realised in Germany, and its rationale well under- 
stood and appreciated there. 

The construction of machines for the purpose very soon 
afterwards engaged the attention of C. Schlickeysen, of 
Berlin, a maker of brick and tile machinery, and he effected 
such modifications and arrangements upon the system of 
his brick machines, that a very useful machine known 
as his “ Torfpresse” was introduced, and from time to time 
so improved by him that this system of preparing peat 
fuel is now generally known by his name upon the Continent. 
Of course, all this does not detract from the rare merit of the 
independent working out of the same principle though by a 
different, and perhaps a much im sored arrangement by Mr. 
Leavitt, in America in and after the year 1864. 

Every well-wisher of peat realisation must hail the Leavitt 
machine as an indepenient testimony on a large, a sound, 
and a practical scale, to the value and worth of the macerat- 
ing process, but at the same time we should not overlook 
what had been done previously in the same direction else- 
where, or omit to inquire into the progress which this 
industry has since made upon the Continent upon Schlickey- 
sen’s system. It remains for me to hope that Mr. Leavitt's 
communication and this letter will, through the ubiquity of 
the press and your editorial kindness, meet the eyes of Mr. 
Schlickeysen or some of his friends in Germany, and that they 
will favour your readers with some account of peat and its 
manufacture, from its presen‘ stand-point in that and neigh- 
bouring countries of the Continent. 

In England the principle is best represented by Mr. Dan- 
chell, — we shall hope that he, too, will in due time add 
his experiences and results to what I may now better call 
& peat conference, than a peat discussion, in your columns, 
and not the least of its utilities will be such a summarisation 
of the present position of the peat question as will give those 
of your readers interested in it, the results upon extensive 
practical scales, of the best considered efforts, of the best 
men, working in the wisest directions, for the commercial 
utilisation of peat for fuel. 

Your obedient Servant, 
J. M. C. Mgapows, 

Modubeagh, Athy, July 17, 1871. 





To rug Environ oF ENGINEERING. 

Sir,—I have read with great interest and pleasure the 
admirable letter in a recent number from Boston, Massa- 
chusetts, by Mr. T. H. Leavitt, who has in a manly, fair, and 
straightforward statement fully developed that peat properly 
selected and properly manufactured by powerful machinery, 
will produce a fuel, which is immensely more advantageous 
and beneficial for steam produgi than coal, or any 
other known fuel now in ordinary or general use for that 

urpose. 

, To develop this fact, permit me to state that I have 
personally devoted nearly twenty years of time and consid 
able thought and practical treatment of peat conversion into 
a commercial fuel, and after considerable expense in examin- 
ing and investigating this important subject, I have arrived 
at a practical conclusion, borne out by practical experiments 
and results, that it requires good selection of peat of an 
available quantity combined with proper machines to pro- 
duce a dense material in the best form or shape (which I 
consider best in a ball form or sphere) divested of water and 
air, as a fuel which shall act as an auxiliary, if not entirely 
supersede the present use of coal, &c., as steam generators. 
That the time for its application has arrived, is proved by the 
increased interest and demand for its commercial supply to 
steam packet companies, railways, manufacturing purposes, 
governmental uses in the navy dockyards, &c., but unfor- 
tunately there is;no real encouragement given, or even offered 
to any practical inventor (like myself) to mature and advance 
the actual working and conversion of peat into a fuel, except 
it is by promises of patronage and aid when it is not wanted, 
that is, when the inventor can produce and supply the fuel 
ready for the great market which is awaiting its produce at 
his own cost and outlay. 

Capital is abundant, but there is so much reserve of it in 
the hands of a and usurers, that for real practical 
application it may be compared to unspread manure rotting 
uselessly in the farm-yards. 

Surely this lamentable condition of things and want of 
useful action will not be allowed to continue after what has 
been so clearly shown by Mr. Leavitt, that a great profit and 
a public benefit and advantage can be surely obtained by 
converting useless - bogs into farm lands, and supplying 
a splendid fuel in the shape of condensed peat. Trusting my 
appeal may not remain unnoticed for aid of liberal capitalists 
and helpers in this cause, 

I am, Sir, yours respectfully, 
PW. Austin, C.E. 

17, Bristol-terrace, Bermondsey Park, July 18, 1871. 








THE EMPLOYMENT OF SURVEYORS. 
To tne Epiror or ENGINEERING. 

Sir,—The Committee appointed by the Council of the 
Royal Institution of British Architects to consider the ques- 
tion of the Employment of Surveyors in accordance with the 
resolution of the General Conference of Architects, 187], 
having authorised us to collect from all available sources 
reliable information respecting the appointment and em- 
ployment of surveyors in reference to building works, we 
desire to avail ourselves of the publicity of your columns to 
invite the attention of architects, builders, measuring sur- 
veyors, and all others interested in this important question to 
the inquiry now being conducted, and to ask from them the 
immediate communication of detailed information as regards 
general principles on their own special practice. 

We shall feel obliged by any communications on this sub- 
ject being addressed to us at 7, Whitehall Yard, S.W., 

And are, &c., 
ArtTuvur Cares and T. M. Rickman. 

July 20, 1871. 





TITANIUM AND IRON. 
To tHe Epitor or ENGINEERING. 

Sir,—In a letter from “E. T.,” in your issue of the 
14th instant, he says that he has analysed several of 
the most important Cumberland ores, but has “failed to 
detect any titanic acid whatever in them. The compounds 
of titanium found in the hearths of furnaces (in Cumberland) 
is accounted for by using Irish ores which generally contain 
2 or 3 per cent of titanic acid.” 

I am not a practical chemist, and cannot say that I have 
either looked for or found titanic acid in Cumberland ore ; 
but I can say that the largest piece (several pounds weight) 
of what was then called titanium which I have ever seen was 
get 10 years ago out of the hearth of a furnace at the Cleator 

oor Iron Works, where then, as now, no Irish ores are 
used, but only the highest class of Cumberland ore chiefly 
from Big Rig Moor. 

I am, Sir, your most obedient Servant, 
Whitehaven, July 17, 1871. HEMATITE. 








Tur St. Lawrence.—It is stated that the United States 
Government has appointed fifteen engineers to survey the 
St. Lawrence between Kingston and Lachine. A steamer 
has been chartered at Morrisburg for the use of the engineers. 


Metnovurye Water Works.—Colonel Sankey has arrived 
in Victoria from India for the purpose of reporting upon the 
Melbourne Water Works. The gallant Colonel having 
visited the Malmsbury reservoir, the Black Creek syphon, 
and other portions of the works belonging to what is known 
as the Coliban scheme, has sent in a report in which he has 
suggested the adoption of measures to secure the works at 
the Malmsbury reservoir against further damage during the 
coming winter. Colonel Sankey has approved of a pro- 
position to brick-line or, rather, to sheath the outlet tunnel, 
and for this purpose a shaft is now being sunk ; he also re- 
commends some further repairs to the byewashes. These 
recommendations have been adopted by the Colonial Go- 
vernment, and the necessary works are being vigorously 





prosecuted. 


FORGED SCREWS. 

Tue holding power in timber of screws on which the thread 
is forged instead of being cut was tried at Lioyd’s public tegt 
at Low Walker, near Newcastle-on-Tyne on the 23rd ult, 
These screws are the patent of Messrs. Henry P. Boyd and 
Co., Limited, and are manufactured by them at Low Walker. 
on-Tyne. They are adapted for railway chairs, tramways, 
composite ships, deck fastenings, &c., but the following in- 
vestigation has special reference to their fitness for armo; 
pistes, and is based on the data of Rankine’s rules. Taking 

est No. 2 from the annexed Table the screw was 1 ip. 
diameter of body, 13 in. diameter over the thread, and 
1} in. pitch of thread. The fibre at the skin of the iron 
follows the sectional contour of the thread. The base of 
thread measures 4 in,, and the internal Jin. The face of 
thread is square to body of screw, the edge sharp, and the 
back - The serew in this test was entered 12 in. into 
the timber, and 12 in. of screw gives 10 turns of the thread, 
Taking pitch circumference and slope as radius, tangent and 
secant we have 14th minus 4th, 3.1416 minus }th, and fina] 
secant 2.925, which plus 3th equals 3.335 in. theoretical 
spiral, meanlength of thread 40 into +4 equals 7.5 square 
inches area in face of thread. 

Now asthe screw broke at 22 tons the strain on the body 
of screw was 62.489 Ib. per square inch before stretching, 
and the pressure on the face of thread was 6.572 Ib. per 
square inch, and the shear on base of thread was 5.973 Jb, 
per square inch. It will be observed that the iron in the 
thread was working at only about 4th of its ultimate strength. 

We have next to see how the timber is enabled to hold the 
screw against 22 tons; the hole is 1 in. diameter bored 12 in. 
deep with 44th auger, and the screw putin by two men with 
a spanner acting on a squared head. Ten laps of timber in 
the intervals of the thread, measured at the circumference of 
the thread, is 44 into 3 equal 35.5 square in. area for shear 
across fibre of timber without taking account of the crushed 
timber behind the threads. At 22 tons pressure this gives 
1280 lb. per square inch, which amounts to only about }rd of 
the shearing strength of teak. It may beremarked that the 
ordinary cut screw has a close thread which disintegrates the 
timber so that it is easily drawn out. 

The method of applying these screws in the construction of 
composite ships is to screw the iron frames to the timber from 
the inside, and the keel is at once ready for the copper sheath- 
ing. The forged screw is not only a stronger fastening than 
the bolt and nuts, as shown by experiments, but in using it 
the planking is not weakened by being cut through, and the 
—— of dowelling (and of brass screws in war ships) is 
saved. 

In conclusion it only has to be noted that the advantage 
of fixing without a nut can only be had from screws forged 
by Boyd and Co.’s process, which so increases’ the toughness 
of the thread, that it can be kept of wide pitch, whereby the 
wood is not crushed to the same extent as by ordinary cut 
screws. 


Armour Plate Forged Screws Manufactured to 23 in. 
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~ Nore.—The one } in. screw (in No. 5), weighing 4 1b, sustained 


a strain three to four times greater than the two spikes (in No. 11) 
weighing 2} lb., yellow pine being used in both cases. 


Tue Nortn German Lioyp.—The North German Lloyd 
Steamship Company has ordered the construction of tw? 
first-class steamers. One of the new steamers is to be em- 
ployed on the New Orleans line, and is to be 50 ft. wee 
than the Koln; the second will be devoted to the New Y 
line, and will be 20 ft. larger than the Rhein. The company’s 
direct service to New Orleans will be resumed by the end 
September. ‘ 
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GRAMME’S MAGNETO-ELECTRIC MACHINE. 
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M. Grammer, maker of electrical apparatus in Paris, has 
just produced a machine which transforms motion into a 
continuous induction current. This invention is important, 
both from a practical and a theoretical point of view. 
Hitherto there had only been obtained induction currents of 
a very short duration, and electro-magnets comprised in 
general of parts more or less complicated commutators to 
inverse the half of these currents, whose intensity varies, 
and give little continuity or constancy. Such are the ap- 
paratus of Pixii and of Clarke, such are also the magneto- 
electric machines of Henley, of Siemens, of Ladd, em- 
ployed on telegraphs, and of the Nollet machine, known 
under the name of the Alliance Company’s machine, and 
to-day the most generally used to produce the electric light. 

To explain the principle of the invention of M. Gramme, 
we will allude, first, to the ordinary modes of producing in- 
duced currents. Given a metallic coiled thread: if a magnet 
be introduced into the interior, it will produce in the circuit 
a current which can be made apparent by the aid of a gal- 
vanometer. ‘Ihe current commences when the magnet is 
sufficiently near the circuit; it has an intensity more great 
as the magnet is introduced more rapidly into the coil, it 
ceases when the magnet has arrived in its place in the coil, 
If the magnet then be withdrawn, a reverse current mani- 
fests itself under the same condition of duration and in- 
tensity. 

The same phenomena are produced if a bar of soft iron 
being placed in the coil a magnet is approached or with- 
drawn, which excites the bar. Let us suppose now that the 
coil and the soft iron inside have a great length ; if a magnet 
be moved with a constant speed along this electro-magnet, 
the induced current will last during the whole time of 
the movement, and will preserve a constant intensity. If 
we give now to the electro-magnet a circular form, 
and cause the electro-magnet to turn in such a manner that 
one of its poles follows the circumference of the annular 
coil, we shall realise the continuity of the induced current. 
It will be the same thing if, the magnet remaining fixed, 
we make the annular electro-magnet turn round on its axis. 
Such is the theory of the new machine we illustrate above. 
The soft iron has the form of a plate, with its corners 
rounded, and rolled in the form of a ring. It is surrounded 
with 200 metres of copper wire of 2m. m. in diameter, 
wrapped in silk. There are three horse-shoe magnets, as 
shown, in juxtaposition, whose poles carry the two concave 
armatures, f,; embracing, with two diametrically opposed 
arcs, the cylindrical surface of the annular electro-magnet, 
d. Qne of these armatures develops in the circuit a cur- 
rent of a certain intensity, whilst the other armature pro- 
duces in the opposite part of the same circuit a reverse cur- 
rent of the same intensity. All that is necessary to collect 
this current is to place in the neutral points of the surface 
the middle of the two armatures two rubbing pieces in 
metallic contact with the coil; they will take, the one 
the positive electricity, the other the negative, and will 
form the two poles of the electric generator. If the circuit 
enveloping the soft iron ring were formed of a single layer 
of copper wire, it would be sufficient to coil it on a thin 
circular plate, and to bring the rubbers on this circum- 
ference; but as there are several thicknesses of wire on the 
Ting, it is necessary to resort to expedients to collect the 
electricity produced. 

‘ Let us suppose the circumference of the are divided into 
Wo equal parts. One of the arcs thus divided is covered 
with Copper wire to the desired thickness; then without 
cutting the wire, it is rolled up on the next arc until it has 
received a sufficient number of layers; then the third, but 
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always without breaking the wire, and so on. The wire is} 
stripped at each of the passages from one arc to the next, 
and there is attached to it a large brass wire, which follows 





a radius towards the arbor of the instrument. Each of 
these wires is bent at a right angle along the surface of 
this arbor, and following its axis, and, isolated one from 
the other, form, as it were, a sheath around the arbor, 
turning with the coil, and it is on this sheath which the 
two metallic wheels rub against, and which collects the 
electricity set free, and transmits it through their bearings 
to the two points, 7, 7, shown in the figures. 

Instead of permanent magnets, the inventors prefer 
electro magnets. There remains always in the iron of 
these electro- magnets a little residuary magnetism 
sufficient to produce an induced current in the annular coil 
when the apparatus is put in motion. It is easy to see 
that the motion produces in its turn an induction current 
in the circuit of the electro-magnets in such a manner that 
these become excited more and more as the speed of the 
motion increases. When the apparatus assumes its normal 
condition of working, the electro magnets have acquired all 
their power, and continue to operate as magnets. So soon 
as the apparatus is put in motion, even at the most trifling 
speed, it produces a current visible by the least sensitive 
galvanometer. When the speed increases, the effects be- 
come more marked ; the maximum appears to correspond 
to a speed of from 700 to 800 revolutions a minute, which is 
easily attained when the apparatus is driven by mechanical 
means. 

We have seen, when the machine was driven by two 
men, a platinum wire 194 in. long and nearly .0393 in. in 
diameter, heated to incandescence. Water can also be 
decomposed in a voltameter. Amongst other things there 
can be obtained by the machine all that can be produced 
with the battery. According to the special requirements, 
a short circuit of large wire, or a long circuit of fine*wire, 
is employed. 

We cannot judge at present of the practical qualities of 
the apparatus ; but we believe from the simplicity of the 
apparatus, and the correctness of the principle, that it will 
play a very important part in the many branches of applied 
electricity. 








Beieran Coat.—The exports of coal from Belgium are 
reviving. In April they amounted to 238,742 tons, against 
302,781 tons in April, 1870. The aggregate exports to April 
30, this year, were 775,952 tons, against 1,188,965 tons in 
the four corresponding months of 1870. Account must, of 
course, be taken of the exceptional circumstances which 
have prevailed. 





Tue Suez Canat.—The receipts of this canal last year 
amounted in round figures to 256,000/. The balance remain- 
ing on hand on capital account at the close of last year was 
832,0007., so that the total amount at the disposal of the com- 
pany from all sources was 1,088,0007. The expenditure made 
and accruing during the year for supplementary works and the 
interest oan redemption of loans amounted to 1,320,0007. ; 
leaving a deficit for the year of about 240.0007. The receipts 
of the first five months of 1871 averaged 34,0007. per month, 
and it is expected that the revenue for the whole of 1871 
will be about 400,000/., but the expenditure of the year on 
capital and revenue account combined is set down at 
740,0002., so that a deficit of 340,0007. is probable. The 
deficits for 1870 and 1871 will thus amount together to 
580,0007., and to cover them M. de Lesseps is endeavouring 
to negotiate a loan of 800,0007. In 1872 or 1873, he hopes 





that the canal will become self-supporting. 








FIG. e. 


MT 
INU 
NUN 


NIH 


HU | 
HU | 





THE BRITISH ASSOCIATION. 
Forty-First MEETING. 
EprnsurcH, Wednesday. 

Tuer forty-first meeting of the British Association is now 
being held in this city. The meeting of the General Com- 
mittee was held at one o'clock, in one of the class-rooms of 
the University, Professor Huxley, F.R.S., the outgoing 
President, in the chair. After the transaction of the 
statutory business, reading reports, &c., extending over 
about an hour, the meeting terminated, and most of the 
members adjourned to the rooms set apart for the meetings 

of the various sections, in order to appoint their respective 
committees and arrange the order of business for to- 
morrow. 

It should be mentioned that the meetings of all the 
sections will be held in the class-rooms of the College, a 
very convenient arrangement, and one which it is scarcely 
possible to get in any other than a University town. The 
Parliament House in High-street is set apart as the recep- 
tion rooms, and certainly it affords the most ample and 
complete accommodation for all the purposes required. 
Together with the members present at the meeting of the 
General Committee, a glance through these rooms enables 
an old frequenter of these British Association meetings to 
form a sort of estimate of the prospective success of this 
year’s meeting; that is to say, if numbers of well-known 
scientific men are to be any criterion to judge by. It 
certainly bids fair to be a good meeting. 

The English lectures are to be held in the Music Hall, 
and there will also be a conversazione in the University, the 
invitations to which are given by the Principal and pro- 
fessors. Great preparations are being made to insure that 
there shall be abundant facilities provided for the pleasure, 
instruction, and social intercourse of the members of the 
Association. The excursions which are being arranged for 
will be held on Thursday, 10th August, after the proper 
business of the Association meeting is over. The botanists 
will go to Ben Ledi, beyond Callander, under the con- 
ductorship of Professor Balfour ; Professor Wyville Thom- 
son will superintend a dredging excursion in the Firth of 
Forth; while the geologists, under the guidance of Pro- 
fessor Geikie, will make a raid into East Lothian and 
Berwickshire. Other excursions will be made to Melrose, 
Dryburgh, and Abbotsford, and to Roslin and Penicuick, the 
last-named place being the head-quarters of the paper- 
making trade, which is of vast extent in the valley of the 
Esk, and within a short distance of Edinburgh. A con- 
siderable number of manufacturing and industrial establish- 
ments are to be thrown open to the members, including 
several large printing establishments, Messrs. Miller and 
Richard's type foundry, Messrs. John Gillon and Co.’s pre- 
served provision factory, the Caledonian distillery and two 
breweries, Henry’s gun-making works, engineering and ship- 
building works, glass works, Bonnington steam mills, 
&c. &c. Altogether, a very strenuous effort seems to have 
been made to give the British Association members a good 
reception. 

Some good work will doubtless be done in the sections, 
as there are several reports to be read which will have a 
lasting interest on account of thé results to which they will 
give rise. Subjoined we give the report of the Council. 


Report of the Council for the year 1870-71, presented to 
the General Committee at Edinburgh, on Wednesday, 
August 2, 1871. 

At each of their meetings during the past year, the Council 
have as usual received a report from the general treasurer, as 
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well as one from the Kew committee. A résumé of these re- 
ports will be laid before the general committee this day. 

The Council have bad under their consideration the several 
resolutions, five in number, referred to them by the general 
committee at Liverpool. They beg to report as follows upon 
the action they have taken in each case:— 

First Resolution.—“ That the discontinuance of the maintenance 
of Kew Observatory by the british Association having been deter- 
mined on, the President and Council be authorised to communi- 
cate with the President and Council of the Royal Society, and 
with the Government, so that the future use of the buildings may 
in 1872 be placed at the disposal of the Royal Society, in case the 
Royal Society should desire it, under the same conditions as those 
buildings are at present held by the British Association.” 

A copy of this resolution was forwarded by direction of your 
Council to the President and Council of the Royal Society. 
The following is the reply which one of your general secretaries 
has received from Dr. Sharpey, secretary of the Royal Society :— 

“The Royal Society, Burlington House, 
July 8, 1871. 

“ Dear Dr. Hinst,—In reply to your letter of the 10th Decem- 
ber, 1570, enclosing a copy of a resolution of the General Com- 
niittee of the Biitish Association relative to the future occupation 
of the buildings at Kew now held by the British Association, I am 
directed to acquaint you that the President and Council of the 
Royal Society are ready to take possession of the Observatory at 
Kew on the terms it is at present held from Her Majesty’s Go- 
vernment, as stated in a letter dated 26th March, 1842, addressed 
to the President of the British Association from the office of 
Woods, &c., viz.: ‘during the pleasure and upon the conditions 
usual on such occasions,—that no walls shall broken through, 
and no alterations made that can affect the stability of the build- 
ing, and alter its external appearance, without the previous sanc- 
tion of the Board of Works. I have further to acquaint you that 
the President and Council have appointed a Standing Committee 
of Fellows of the Royal Society for the management of the Kew 
Observatory in accordance with the terms of the Gassiot Trust, 
consisting of the following gentlemen: Mr. Warren De La Rue, 
Mr. Francis Galton, Mr. Gassiot, Admiral Richards, Sir Edward 
Sabine, Colonel Smythe, Mr, Spottiswoode, Sir Charles Wheat- 
stone, and that 600/, from the income of the Gassiot Fund has 
been placed at the disposal of that Committee to meet the ex- 
penses of the establishment for the ensuing year. 

“I remain, yours very truly, 
(Signed) “W. SHARPEY, M.D., 
“Secretary, B.S." 

Through the munificence of Mr. Gassiot, therefore, the As- 
sociation can, without detriment to science, give up possession 
of the Kew Observatory at once instead of in 1872, as was ori- 
ginally contemplated. Your Council accordingly recommend 
that Government shou'd be informed without further delay of 
the desire of the Association to see the direction and mainte- 
nance of the Kew Observatory transferred to the Royal Society. 

Second Resolution,—“That the Council be empowered to co- 
operate with the Royal ani Royal Astronomical Societies, in the 
event of a new application being made to Government, to aid in 
the observation of the solar eclipse of December, 1870,” 

On the 4th of November a joint committee of the Royal and 
Royal Astronomical Societies decided to make a second applica- 
tion; on the 65th of November your Council selected a few of 
their body to accompany the new deputation to Government 
which the above two societies had resolved to send. The ne- 
cessity for any such deputation was subsequently obviated 
through the intervention of private individuals, and, as is well 
known, aid was promptly and liberally granted by Government 
to the Eclipse Expedition. 

Third Resolution —* That the Council be requested to take sach 
steps as they deem wisest, in order to urge upon Government the 
importance of introdacing scientific instruction into the ele- 
mentary schools throughout the country.” 

A committee of your Council having considered the subject, 
recommended the appointment of a deputation to wait upon the 
Lord President of the Council in order to urge upon bien the 
desirability of including elementary natural science amongst 
the subjects for which payments are made by the authority of 
the revised code. The Council accordingly formed themselves 
into a deputation, and on the 13th of December, 1870, had an 
interview with the Right Hon. W. E. Forster, M.P., Vice-Pre- 
sident of the Committee of Council on Education, who was 
pleased to express his concurrence with the objects of the 
deputation, and his willingness to carry out those objects so far 
as circumstances would permit. 

Fourth Resolution.—“ That the Council of the British Associa- 
tion be authorised, if it should appear to be desirable, to urge 
upon ter Majesty's Government the expediency of proposing to 
the Legislature a measure to insure the introduction of the metric 
system of weights and measures for international purposes.” 

I'he Council deemed it expedient to postpone the considera - 
tion of this resolution. 

Fifth Resolution.—“ That it is inexpedient that new institutions, 
such as the proposed engineering college for India, should be 
established by Government, until the Royal Commission now 
hoiding an inquiry into the relation of the State to scientific in- 
struction shall have issued their report, That the Council of the 
British Association be requested to consider this opinion, and, 
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|in progress; and it is contemplated that it shall be held in 


London. The Asiatic Society has, in consideration of a yearly 
rent of 1001, granted to the Association entire possession of 
four of their rooms at 22, Albemarle-street, and the use of an- 
other room for meetings of the Council and Committees. Your 
Council, moreover, acting under the power given to them by 
the general committee at Liverpool, have engaged Mr. Askham 
as clerk at a salary of 1202. a year. He is in attendance daily, 
and there transacts much of the business which was formerly 
done at the office of Messrs. Taylor and Francis, the printers 
to the Association. With the exception of certain works of 
reference, the whole of the books and MSS. formerly deposited 
at Kew, have been transferred to 22, Albemarle-street, and are 
being catalogued and rendered available for reference by 
members of the Association. One of the four rooms not at 
present in use, has been sub-let to the London Mathematical 
Society. 

The Council having been informed by Dr. Hirst of his desire 
at the close of the present meeting to resign his office as joint 
general secretary of the Association, appointed a committee, 
consisting of the general officers and former general secretaries, 
to select a successor. This committee unanimously recom- 
mended the appointment of Captain Douglas Galton, C.B., 
F.R.S. The Council, entirely agreeing with the committee as 
to the high qualifications of Captain Galton for the office, 
cordially recommend his election by the general committee at 
their meeting on Monday next. 

The Council cannot allow this occasion to pass without ex- 
pressing their sense of the great services rendered to the Asso- 
ciation by Dr. Hirst; but they abstain from saying more, as 
they are unwilling to anticipate a more mature expression on 
the part of the general committee. 

The Council bave added the following names of gentlemen 
present at the last meeting of the Association to the list of 
corresponding members:—Professor Van Benden, Dr. Crafts, 
Dr. Anton Dohrn, Governor Gilpin, Colorado; H. H. the Rajah 


The general committee will remember that Brighton has 
already been selected as the place of meeting next year. Invi- 
tations for subsequent meetings have been received by your 
Council, from Bradford, Belfast, Glasgow. 

The Council, lastly, recommend that the name of Professor 
Balfour be added to the list of vice-presidents of the present 


Appress oF Sir Wiiu1am Tomson, Kyt., LL.D., F.R.S., 
PRESIDENT. 

For the third time of its forty years’ history the British 
Association is assembled in the metropolis of Scotland. The 
origin of the Association is connected with Edinburgh in 
undying memory through the honoured names of Robison, 
Brewster, Forbes, and Johnsten. 

In this place, from this chair, twenty-one years ago, Sir 
David Brewster said :—‘On the return of the British As- 
sociation to the metropolis of Scotland I am naturally re- 
minded of the small band of pilgrims who carried the seeds 
of this Institution into the more genial soil of our sister land.” 
,, Sir John Robison, Professor Johnston, and Pro- 
fessor J. D. Forbes were the earliest friends and promoters 
of the British Association. They went to York to assist in 
its establishment, and they found there the very men who 
were qualified to foster and organise it. The Rev. Mr. 
Vernon Harcourt, whose name cannot be mentioned here 
without gratitude, had provided laws for its government, 
and, along with Mr. Phillips, the oldest and most valuable 
of our oflice-bearers, had made all those arrangements by 
which its success was insured. Headed by Sir Roderick 
Murchison, one of the very earliest and most active advocates 
of the Association, there assembled at York about 200 of the 
friends of science.” 

The statement I have read contains no allusion to the 
real origin of the British Association. This blank in my 
predecessor's historical sketch I am able to fill in from words 
written by himself twenty years earlier. Through the 
kindness of Professor Philips Iam enabled to read to you 
part of a letter to him at York, written by David Brewster 
trom Allerly by Melrose, on the 23rd of February, 1831: 

* Dear Sir,—I have taken the liberty of writing you on a 
subject of considerable importance. 1t is proposed to estab- 
lish a British Association of men of science similar to that 
which has existed for eight years in Germany, and which is 
now patronised by the most powerful Sovereigns of that 
part of Europe. The arrangements for the first meeting are 


York, as the most central city for the three kingdoms. My 
object in writing you at present is to beg that you would as- 
certain if York will furnish the accommodation necessary for 
so large a meeting (which may perhaps consist of above 100 


taught, even to poor children, as a pleasant and profitable 
sequel to “reading, writing, and arithmetic,” which of us 
did not revere the great telescope of Sir William Herschel 
(one of the Hundred Wonders of the World), and learn with 
delight, directly or indirectly from the charming pages of 
Sir John Herschel’s book, about the sun and his spots, and 
the fiery tornadoes Sweeping over his surface, and about the 
planets, and Jupiter's Belts, and Saturn’s rings, and the 
fixed stars with their a ong motions, and the double stars, 
and coloured stars, and the nebule discovered by the great 
telescope? Of Sir John Herschel it may indeed be said, nil 
tetigit quod non ornavit. 

A monument to Faraday and a monument to Herschel, 
Britain must have. The nation will not be satisfied with 
any thing, however splendid, done by private subscription. 
A national monument, the more humble in point of expense 
the better, is required to satisfy that honourable pride with 
which a high-spirited nation cherishes the memory of its 
e men. But for the glory of Faraday or the glory of 

erschel, is a monument wanted? No! 

What needs my Shakespeare for his honoured bones 
The labour of an age in piled stones ? 
Or that his hallowed reliques should be hid 
Under a star-ypointing pyramid ? 
Dear son of memory, great heir of fame, 
What need’st thou such weak witness of thy name ! 
Thou, in our wonder and astonishment, 
Hast buils thyself a live-long monument. 
* * 


And, so sepilchred, in such pomp dost lie, 
That kings for such a tomb would wish to die. 

With regard to Sir John Herschel’s scientific work, on the 
present occasion I can but refer briefly to a few points which 
seem to me salient in his physical and mathematical writings. 
First, I remark that he has put forward, most instructively 
and profitably to his readers, the general theory of periodicity 
in dynamics, and has urged the practical utilising of it, 
especially in meteorology, by the harmonic analysis. It is 
purely by an application of this principle and practical 
method, that the British Association’s Committee on Tides 
has for the last four years been, and still is, working towards 
the solution of the grand problem proposed forty-eight years 
ago by Thomas Young in the following words: 

“There is, indeed, little doubt that if we were provided 
with a sufficiently correct series of minutely accurate obser- 
vations on the tides, made not merely with a view to the 
times of low and high water only, but rather to the heights 
at the intermediate times, we might form, by degrees, with 
the assistance of the theory contained in this article* only, 
almost as perfect a set of tables for the motions of the ocean 
as we have already obtained for those of the celestial bodies, 
which are the more immediate objects of the attention of the 
practical astronomer.” 

Sir John Herschel’s discovery of a right or left-handed 
asymmetry in the outward form of crystals, such as quartz, 
which in their inner molecular structure possess the heli- 
goidal rotational property in reference to the plane of polari- 
sation of light, is one of the notable points of meeting be- 
tween Natural History and Natural Philosophy. His 
observations on “ epipolic dispersion” gave Stokes the clue 
by which he was led to his great discovery of the change of 
periodic time experienced by light in falling on certain sub- 
stances and being dispersively reflected from them. In 
respect to pure mathematics, Sir John Herschel did more, I 
believe, than any other man to introduce into Britain the 
powerful methods and the valuable notation of modern 
analysis. A remarkable mode of symbolism had freshly 
appeared, I believe, in the works of Laplace, and possibly of 
other French mathematicians; it certainly appeared in 
Fourier, but whether before or after Herschel’s work I cannot 
say. With the French writers, however, this was rather a 
short method of writing formule than the analytical engine 
which it became in the hands of Herschel and British 
followers, especially Sylvester and Gregory (competitors 
with Green in the Cambridge Mathematical Tripos struggle 
of 1837), and Boole and Cayley. This method was greatly 
advanced by Gregory, who first gave to its working power 
a secure and philosophical foundation, and so prepared the 
way for the marvellous extension it has received from Boole, 
Sylvester, and Cayley, according to which symbols of opera- 
tion become the subjects not merely of algebraic combination, 
but of differentiations and integrations, as if they were 
symbols expressing values of varying quantities. An even 
more marvellous development of this same idea of the sepa- 
ration of symbols (according to which Gregory separated the 
algebraic signs ++ and — from other symbols or quantities 
to be characterised by them, and dealt with them according 
to the laws of algebraic combination) received from Hamilton 


| individuals), if the Philosophical Society would enter zea- 
| lously into the plan, and if the Mayor and influential per- 
}sons in the town and in the vicinity would be likely to 
| promote its objects. The principal cbject of the Society 


should they see fit, to urge it upon the attention of Her Majesty’s 
Government.” 

Lue committee appointed without loss of time to consider 
and report on this resolution were informed at their first meet- 


a most astonishing generalisation, by the invention actually 
of new laws of combination, and led him to his famous 
“ Quaternions,” of which he gave his earliest exposition to 


ing that the arrangements for the establishment of the college 
had been virtually completed, Your president, however, in 
accordance with the wishes of this committée, entered into un- 
official communication with the authorities at the India Office, 
relative to the proposed examination for entrance into the new 
Engineering College, and succeeded thereby in gaining for 
natural science, as compared with classics, a recognition, in the 
form of allotted marks, which it previoasly did not possess. 

Your Council has given considera le attention to the im- 
portant question (raised at the last meeting) of a revision of the 
regulations relating to the proceedings of the several sections at 
the annual meetings of the Association. Hitherto, it has been 
justly urged, these proceedings, from not having been sufli- 
ciently pre-arranged, have frequently been of too desultory and 
mixed a character. It is hoped that by proper observance of 
the revised regulations which are this day to be submitted to 
the gener..] committee for approval, and by increased vigilance 
on the part of the sectional committees, much of this may be 
obviated, and that greater prominence may be given to, and a 
fuller discussion secured for, the really important communica- 
tions which are annually made to the several sections, 

The Council has pleasnre in informing the general committee 
that the Association at length possesses a central office in 


| influence, 
| lover of science, and an unwearied worker for its advance- 
| 

ment. 





would be to make the cultivators of science acquainted with 
each other, to stimulate one another to new exertions, and 
to bring the objects of science more before the public eye, 
and to take measures for advancing its interests and accele- 
rating its progress.” 

Of the little band of four 
not one now survives. Of t 


ilgrims from Scotland to York, 
fe seven first associates one more 
has gone over to the majority since the Association last met. 
Vernon Harcourt is no longer with us; but his influence 
remains, a beneficient and surely, therefore, never dying 


He was a geologist and chemist, a large-hearted 


Brewster was the founder of the British Association ; 
Vernon Harcourt was its law-giver. His code remains to 
this day the law of the Association. 

On the 11th of May last Sir John Herschel died in the 
80th year of his age. The name of Herschel is a houshold 
word throughout Great Britain and Ireland—yes, and 
through the whole civilised world. We of this generation 
have, from our lessons of childhood upwards, learned to see 
in Herschel, father and son a presidium et dulce decus of 
the precious treasure of British scientific fame. When geo- 
graphy, astronomy, and the use of the globes were still 





the Mathematical and Physical Section of this Association 
at its meeting in Cambridge, in the year 1845. Tait has 
taken up the subject of quaternions ably and zealously, and 
has carried it into physical science with a faith, shared by 
some of the most thoughtful mathematical naturalists of the 
day, that it is destined to become an engine of perhaps 
hitherto unimagined power for investigating and expressing 
results in Natural Philosophy. Of Herschel’s gigantic work 
in astronomical observation I need say nothing. Doubtless 
a careful account of it will be given in the “ Proceedings of 
the Royal Society of London” for the next anniversary 
meeting. a 
In the past year another representative man of British 
science is gone. Mathematics has had no steadier supporter 
for half a century than De Morgan. His great book on the 
differential calculus was, for the mathematical student of 
thirty years ago, a highly prized repository of ull the best 
things that could be brought together under that title. Ido 
not believe it is less valuable now; and if it is less valued, 
may this not be because it is too good for examination pur- 





* Young’s: written in 1823 for the Supplement to the 
“ Encyclopedia Britannica.” 
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poses, and because the modern student, labouring to win 
marks in the struggle for existence, must not suffer himself 
to be beguiled from the stern path of duty by any attractive 
beauties in the subject of his study ? 

One of the most valuable services to science which the 

British Association has performed has been the establish- 
ment, and the twenty-nine years’ maintenance, of its ob- 
servatory. The Royal Meteorological Observatory of Kew 
was built originally for a sovereign of England who was a 
zealous amateur of astronomy. George LIL. used continu- 
ally to repair to it when any celestial phenomenon of liar 
interest was to be seen; and a manuscript book still exists 
filled with observations written into it by his own hand. After 
the building had been many years unused, it was ted, 
in the year 1842, by the Commissioners of Her Majesty’s 
Woods and Forests, on application of Sir Edward Sabine, for 
the purpose of continuing observations (from which he had 
already deduced important results) regarding the vibration 
of a pendulum in various gases, and for the —— of pro- 
moting pendulum observations in all parts of the world. The 
Government granted only the building—no funds for carry- 
ing on the work to be done init. The Royal Society was 
unable to undertake the maintenance of such an observatory ; 
but, happily for science, the zeal of individual Fellows of the 
Royal Society and members of the British Association gave 
the initial impulse, supplied the necessary initial funds, and 
recommended their new institution successfully to the foster- 
ing care of the British Association. The work of the Kew 
Observatory has, from the commencement, been conducted 
under the direction of a committee of the British Associa- 
tion ; and annual grants from the funds of the Association 
have been made towards defraying its expenses up to the 
present time. To the initial object of pendulum research 
was added continuous observation of the phenomena of me- 
teorology and terrestial magnetism, and the construction and 
verification of thermometers, barometers, and magnetometers 
designed for accurate measurement. The magnificent ser- 
vices which it has rendered to science are so well known that 
any statement of them which I could attempt on the present 
occasion would be superfluous. Their value is due in a 
great measure to the indefatigable zeal, and the great ability, 
of two Scotchmen, both from Edinburgh, who successively 
held the office of Superintendent of the Observatory of the 
British Assoeiation—Mr. Welsh for nine years, until his 
death in 1859, and Dr. Balfour Stewart from then until the 
present time. Fruits of their labours are to be found 
all through our volumes of Reports for these twenty-one 
years. 
” The institution now enters on a new stage of its existence. 
The noble liberality of a private benefactor, one who has 
laboured for its welfare with self-sacrificing devotion unin- 
termittingly from within a few years of its creation, has 
given it a permanent independence, under the general 
management of a committee of the Royal Society. Mr. Gas- 
siot’s gift of 10,0007. secures the continuance at Kew of the 
regular operation of the self-recording instruments for ob- 
serving the phenomena of terrestial magnetism and meteor- 
ology, without.the necessity for further support from the 
British Association. 

The success of the Kew Magnetic and Meteorological Ob- 
servatory affords an example of the great gain to be earned 
for science by the foundation of physical observatories an 
laboratories for experimental research, to be conducted by 
qualified persons, whose duties should be, not teaching, but 
experimenting. Whether we loek.to the honour of England 
as a nation which ought always to be the foremost in pro- 
moting physical science, or to those vast economical advan- 
tages which must accrue from such establishments, we cannot 
but feel that experimental research ought to be made with 
us an object of national concern, and not left, as hitherto, 
exclusively to the private enterprise of self-sacrificing ama- 
teurs, and the necessarily inconsecutive action of our present 
Governmental departments and of casual committees. The 
Council of the Royal Society of Edinburgh has moved for 
this object in a memorial presented by them to the Royal 
Commission on scientific education and the advancement of 
science. The Continent of Europe is referred to for an ex- 
ample to be followed with advantage in this country, in the 
following words: 

“On the Continent there exist certain institutions, fitted 
with instruments, apparatus, chemicals, and other ap- 
pliances, which are meant to be, and which are made, avail- 
able to men of science, to enable them, at a moderate cost, to 
pursue original researches.” 

This statement is fully corroborated by information, on 

good authority, which I have received from Germany, to the 
effect that in Prussia “‘ every university, every polytechnical 
academy, every industrial school (Realschule and Gewerbe- 
schule), most of the grammar schools, in a word, nearly all 
the schools superior in rank to the elementary schools of the 
common people, are supplied with chemical laboratories, and 
a collection of philosophical instruments and apparatus, ac- 
cess to which is most finesally granted by the directors of 
those schools, or the teachers of the respective disciplines, to 
any person qualified, for scientific experiments. In conse- 
quence, though there exist no particular institutions like 
those mentioned in the memorial, there will scarcely be found 
& town exceeding in number 5000 inhabitants but offers the 
possibility of scientific explorations at no other cost than re- 
imbursement of the expense for the materials wasted in the 
experiments.” 

Further, with reference to a remark in the memorial to the 
effect that, in respect to the promotion of science, the British 
Government confines its action almost exclusively to scien- 
tific instruction, and fatally neglects the advancement of 
Science, my informant tells me that, in Germany, “ profes- 
sors, preceptor, and teachers of secondary schools are en- 
gaged on account of their skilfulness in teaching; but pro- 
fessors of universities are never engaged unless they have 
meme proved, by their own investigations, that they are to 
re ye upon for the advancement of science. Therefore 

ery shilling spent for instruction in universities is at the 
seme time profitable to the advancement of science.” 


d pee scattered through the Z'ransactions of the various 


The physical laboratories which have grown up in the Uni- 
versities of Glasgow and Edinburgh, ate Owens College, 
Manchester, show the want felt of colleges of research ; but 
they go but infinitesimally towards supplying it, being abso- 
lutely destitute of means, material or personal, for advancing 
science except at the expense of volunteers, or securing that 
volunteers shall be found to continue even such little work 
as at present is carried on. 

The whole of Andrews’s splendid work in Queen's College, 
Belfast, has been done under great difficulties and disadvan- 
tages, and at great personal sacrifices ; and up to the present 
time there is not a student’s physical laboratory in any one of 
the Queen’s Colleges in Ireland—a' want which surely 
ought not to remain unsupplied. Each of these institutions 
(the four Scotch Universities, the three Queen’s Colleges, 
and Owens College, Manchester), requires two professors of 
natural philosophy—one who shall be responsible for ‘the 
teaching, the other for the adva t of sci : ex- 
periment. The University of Oxford has already established 
a physical laboratory. The munificence of its chancellor is 
about to supply the University of Cambridge with a splendid 
laboratory, to be constructed under the eye of Professor Clerk 
Maxwell. On this subject I shall say no more at present, but 
oe ay read a sentence which was spoken by Lord Milton 
in the first presidential address to the British Association, 
when it met at York in the year 1831: “In addition to 
other more direct benefits, these meetings [of the British 
Association], I hope, will be the means of impressing on the 
Government the conviction, that the love of scientific pur- 
suits, and the means of pursuing them, are not confined to 
the metropolis; and I hope that when the Government is 
fully impressed with the knowledge of the great desire enter- 
tained to promote science in every part of the empire, they 
will see the necessity of affording it due encouragement, and 
of giving every proper stimulus to its advancement.” 

Besides abstracts of papers read, and discussions held, be- 
fore the sections, the annual reports of the British Associa- 
tion contain a large mass of valuable matter of another class. 
It was an early practice of the Assoviation, a practice that 
might well be further developed, to call occasionally for a 
special report on some particular branch of science from a 
man eminently qualified for the task. The reports received 
in eompliance with these invitations have all done good 
service in their time, and they remain permanently useful as 
landmarks in the history of science. Some of them have 
led to vast practical results; others of a more abstract 
character are valuable to this day as powerful and instruc- 
tive condensations and expositions of the branches of science 
to which they relate. I cannot better illustrate the two 
kinds of efficiency realised in this departeneeees the Associa- 
tion’s work than by referring to Cayley’s Report’om Abstract 
Dynamics* and Sabine’s Report on Terrestrial Magnetismt 
(1888). 

To the great value of the former, personal éxperience of 
benefit received enables me, and gratitude impels'‘me_ to 
testify. In a few pages full of precious matter, the gene- 
ralised dynamical equations of Lagrange, the great principle 
evolved from Maupertuis’ “least action” by Hamilton, and 
the later developments and applications of the Hamiltonian 
principle by other authors are described by Cayley so sug- 
gestively that the reading of thousands of ‘quarto pages of 





earned societies of Europe is rendered superfluous for any 
one who desires only the essence of thesé'investigations, 
with no more of detail than is necessary for @ thorough and 
practical understanding of the subject. 

Sabine’s report of 1838 concludes with the following sen- 
tence : “ Viewed in itself and its various relations, the mag- 
netism of the earth cannot be counted less than one of the 
most important branches of the physical history of the planet 
we inhabit; and we may feel quite assured that the comple- 
tion of our knowledge of its distribution on the surface of the 
earth would be regarded by our contemporaries and by 
posterity as a fitting enterprise of a maritime people, and a 
worthy achievement of a nation which has ever sought to 
rank foremost in every arduous and honourable under- 
taking.” An immediate result of this report was that the 
enterprise which it proposed wags recommended to the 
Government by a joint committee of the British Association 
and the Royal Society with such success, that Captain James 
Ross was sent in command of the Erebus and Terror to make 
a magnetic survey of the Antarctic regions, and to plant on 
his way three magnetical and meteorological observatories, 
at St. Helena, the Cape, and Van Diemen’s Land.’ A vast 
mass of precious observations, made chiefly on board ship, 
were brought home from this expedition. To deduce the 
desired results from them, it was necessary to eliminate the 
disturbance produced by the ship’s magnetism ; and Sabine 
asked his friend Archibald Snrith to work out from’ Poissoh’s 
mathematical theory, then the only available guide, the 
formule required for the purpose. This voluntaty task 
Smith executed skilfully and ‘successfully. It was’ the be- 
ginning of a series of labours c@##ried on with most remark. 
able practical tact, with thorough analytical skill, ‘and’ with 
a rare extreme of disinterestedness, in the intervals of an 
arduous profession, for the purpose of perfecting and simpli- 
fying the correction of the mariner’s compass—a problem 
which had become one of vital importance for navigation, on 
account of the introduction of iron ships. Edition after 
edition of the “ Admiralty Compass Manual” has been pro- 
duced by the able superintendent of the Compass Depart- 
ment, Captain Evans, containing chapters of mathematical 
investigation and formulw by Smith, on which depend wholly 
the practical analysis of compass-observations, and irales for 
the safe use of the compass in navigation, I firmly’ believe 

sigs} 





* Report on the “ Recent Progress of Theoreli¢ak Dy: 
namics,” by A. Cayley (Report of the British ;Association; 
1857, p. 1). oats) 

+ Report on the “ Variations of, the Magnetic, Iotensty 
observed at different points of the Earth’s Surface,” by Major 


that it is to the thoroughly scientific method thus adopted by 
the Admiralty, that no iron ship of Her Majesty’s Navy 
has ever been lost through errors of the compass. The 
“ British Admiralty Compass Manual” is adopted as a guide 
by all the navies of the world. It has been translated into 
Russian, German,‘and Portuguese; and it is at present being 
translated into French. ‘The British Association may be 
gratified to know that the possibility of navigating ironclad 
war ships with safety depends on application of scientific 
rinciples given to the world by three mathematicians, 
oisson, Airy, and Archibald Smith. 
(To be continued.) 


TREDGOLD'S CARPENTRY. 
To tHe Eprror or EnGIngEBING. 
S1r,—We do_not willingly rest under the imputation of 
misstatement. | We are, indesd, astounded at Messrs. Spon’s 
statement that the edition of “‘ Tredgold’”’ used by Mr. Hurst 
was that of 1820. We took the plain statement in his preface: 
“ A considerable time having elapsed since the publication 
of the second edition (1828) , &@ new edition was much re- 
uired. . . . In order to adapt this work as far as possible,” 
oe &c. If the first edition was used, why make this ex- 
press mention of the second edition as the starting point 
and why not use the words “ first edition” on the title-page, 
instead of the vague words “original edition”? Assuming, 
Messrs, Spon’s statement to be true, the “ many important 
additions and improvements” made in the second edition (vide 
author's advertisement) find no place in Mr. Hurst’s book. 

Messrs. Spon’s arithmetic seems curiously at fault when 
they say that the 1820 edition was out of copyright twenty- 
two years, when itis notorious that copyright runs for forty- 
two years. This does not affect the principle. ‘ 

As to Messrs. Spon’s statement that “the proceeding is 

generally practised in the publishing trade, and is” (by which 
we presume they mean is recognised as) ‘“ fair and honour- 
able,” we refer you to the»fact that your contemporary, the 
Publisher's Circular, which may be supposed to know some- 
thing of the usages of the trade, extracts, in its issue of the 
1st instant, a portion of our letter from your columns, evi- 
dently regarding the transaction as an unusual and remark- 
able one in the legitimate rine trade. We do not 
deny that there is a class the trade who adopt these 
practices, and of course Messrs; Spon are quite at liberty to 
enrol themselves in its ranks, 
It is ridiculous in» Messrs, to accuse us of unfairly 
confounding their book with: Barlow’s edition, when it is 
obviously and expressly:our endeavour to caution the public 
against so confounding them. 

If, as Messrs. Spon ackno , their book is “ more the 
work of Mr. Hurst than of Mr’ ww I why do they per- 
sist in advertising and entitling it ‘“‘ lredgold’s Principles of 
Carpentry” ? 

We remain, Sir, yours respectfully, 
Lockwoop np Co. 

7, Stationers’ Hall-court, August 2, 1871. 

We can admit no further correspondence on this sub- 
ject.—Eb. E.} 


FRENCH SCIENTIFIC PERIODICALS. 
Nouvelles Annales de la. Construction. 
Portefeuille Economique des Machines. 

To rue Eprror or Enaingerina. 

Srr,—May I ask for space in your journal to make the an- 
nouncement that the Jandles de la Construction and the 
Portfeuille des Machines have been completed and published 
for the years 1870 and 1871, in spite of the war and the two 
sieges of Paris.. The numbers of these jo published 
during this period contain, amongst other matters, the 
barracks of the National Guard and the Mobile Guard in 
Paris, the postal balloons employed during the siege, com- 

lete studies on the Chassepdt Bn, on the bi oading 
ield gun, the Gatling gun, t istopher and Montigny 
French ‘mitrailleuses, the mills erected in Paris for the food 
supply during the investment, the stables and depéts of 
Grenelle, the great Luxembourg ambulance, besides a great 
number of other interesting subjects, such as the new Paris 
opera house, the agricultural and convict colonies, house 
lifts, &ec. I am, dear Sir, yours very truly, 

C, A. OprERMANN. 











BinminGuamM Tramways.—the prospectus of the Bir- 

mingham and District Tramways Company is announced, 
with a capital of 130,0007., with the object of constructing 
various lines in and about Birmingham, 
, Socrery_or Encrverks.—Arrangements have been made 
for # visit of the members and associates of this Society to 
the Pumping Station, Abbey Mills, West Ham, Strattord ; 
to the Tele raph Works, North Woolwich; and to the'Lodge 
Farm, Barking, on Monday the 7th of August, 1871, Mem- 
bers and associates to meet at Bow Railway Station, at 11 
o'clock a.m, + wet ; 

Butier's Store Carssons.—In the course of an article 
upon stone caissons, published a few weeks since, we stated 
that the caissons manufactured by Mr. Frederick Ransome, 
under Mr. Butler’s patent, and inspected recently by a party 
of engineers at the Ransome Stone Works, Greenwich, were 
about to be employed in the construction of the Hermitage 
Wharf. Since the date of writing that article the cylinders 
in question have been Aposition with pertect success. 
The cutting edger of the stings were unprotected by 
iron shoes, such as won te cee ed when the ground 
through which they were | Poeedd render such protec- 
tion nec . The.depth to which these cylinders have 
been gunk is 21 ft. below the bed of the river, and it is found 
that the joints between the rings remain perfectly tight and 
reliable. So far then all that.we have advanced in favour of 
this new application of a new ma has ‘been more than 
borne out by praétive; and’with care in construction and 
subsequent sinking we believe 








Sabine, F.R.S. (forming part of the 7th Beport.of the British 
Association). UTE ag 


that there is a very large field 
for their application, Nog Se 
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KIRK’S REFRIGERATING MACHINE. 
CONSTRUCTED BY MESSRS. JOHN NORMAN AND CO., ENGINEERS, GLASGOW. 
(For Description, see opposite Page.) 
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PRESS FOR FORMING BLOCKS OF DUST COAL. 


CONSTRUCTED BY MESSRS. HENRY CLAYTON, SON, AND HOWLETT, ENGINEERS, LONDON, 
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Toss of our readers who are familiar with collieries and 
coal depéts will be well aware that an invariable feature in 
each and all of them is the large heaps of small coal siftin 
which in that state are hardly worth the cost of cartage. by 
the employment of suitable machinery and by proper mani- 
—— this débris may be economically converted into 

locks of regular dimensions, and uniform weight, which 
commands at once a fair market value. In proof of this we 
may mention that immense quantities of this fuel are at 
present exported from various parts of England to all 
quarters of the globe. It is valued for its excellent heatin 
properties, for the facility with which it may be handled al 
stored, and for its moderate price as compared with ordinary 
coal. To produce the necessary adhesion of the particles a 
ye medium is employed for admixture with the coal 

ust, and a vast number of patents have been obtained for 
certain compositions more or less effectual for this portion of 
the manufacture. Coal, tar, pitch, starch, clays, &c., in 
many cases combined with various chemical compounds, are 
most commonly oe yg in practice, and the fuel so manu- 
factured has earned a satisfactory reputation. It is much 
used abroad, principally in France, Italy, and India, for 
generating steam in engine boilers, as well as for domestic 

Bes. 

The machinery specially applicable to the manufacture of 
this class of artificial fuel consists of the reparatory ap- 
paratus, first, for screening the coal and for mixing the 
smalls with its glutinous constituents, and for bringing it into 
& consistency suitable for pressing. This machinery varies 
in its construction according to the nature of the medium 
employed, and is more or less well known. The materials 
having been sufficiently prepared and thoroughly incorpo- 
rated, are next fed toa press in which the composition is 
moulded into blocks for the market. In the accompanyin 
engraving we illustrate an apparatus for this purpose, whic 
has recently been introduced by its designers and manufac- 
turers, Messrs. Clayton, Son, and Howlett, of the Atlas 
Works, Woodfield-road, Harrow-road. This machine— 
of which Fig. 1 is a side, and Fig. 2 a front elevation—con- 
sists of two cast-iron side frames, between which is fixed a 
horizontal bed in which are formed the pressing moulds, 
A, A, which are the size of the blocks intended to be pro- 
ae Upon this bed there works a reciprocating measure 
feeder, F, capable of containing a sufficient quantity of 
material for each charging of the moulds. ‘This feeder 
a the prepared coal from a mixing cylinder shown by 

otted lines in Fig. 1, under which it works. Motion is 
given to it by means of the cranked levers connected to the 
main crosshead of the machi 
. Pressure is given both at top and bottom of the blocks, B 
is & wrought shaft situated beneath the moulds and driven 
ugh compound gearing. It is constructed with cams, 
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P, P, which operate upon the lower a -pistons of the 
machine. At each extremity of this lower shaft is affixed a 
crank. These are connected to an overhead cross- 
head, C, by strong coupling rods. The crosshead works 
in guides in the side frames, and to it are attached 
the Phe poe pistons of the machine. These last are con- 
nected with stiff springs arranged in glands as shown at 
D, D, in order to prevent any undue strain that might 
occur affecting the other parts of the machine. From the 
engraving it will be observed that, the mould being 
filled, the top pistons descend into the mould at the same 
time as the lower pistons in their revolution commence an 
upward pressure. The top pistons now rise and the lower 
ones are further raised so as to bring the blocks flush with 
the bed, A, when they are pushed from their position by the 
measure feeier, F, which approaches with a fresh charge of 
material. The lower pistons are immediately acted upon b 
the cams, K, K, reversely arranged to the pressing cams P, 
P, and are caused to descend so as to leave the moulds 
ready for reception of the material brought by the feeder. 
An engine of 2-horse power is quite sufficient to drive this 
machine which will turn out 10,000 blocks of about 5 lb. weight 
each per day, giving an average of about 20 tons per day. 
The apparatus occupies but a small amount of space, its 
dimensions being about 5 ft. by 4 ft. by 6 ft. high. It may be 
mentioned that a great feature in the machine is, that the 
framework is relieved from the pressing strain which is sup- 
ported by the two side arms which are made of proportionate 
strength. The under pistons are constructed with a chamber 
packed with wool, which is charged with oil, so that in their 
movement up and down they lubricate the moulds. 





A Monster American Rartway Depét.—The Union 
Railroad Depét of the New York Central River, the New York 
and Harlem, and the New York and New Haven Rail- 
roads, just completed in New York city, covers an immense 

arallelogram, extending from Forty-second - street to 

orty-fifth-street; and it is 692 ft. long and 240 ft. wide. 
The building is constructed in the Renaissance style, and 
the materials employed are smooth red brick and iron painted 
white. The centre of the facade in Forty-second-street, or on 
the south side, presents a tower 130 ft. high with towers.110 ft. 
high at each corner. The fagade on the west side presents 
three towers 110 ft. high. The north side is constructed 
entirely of iron, and has ten high iron arches for the e 
of trains. The building, which is 40 ft. deep on each front for 
the offices and waiting rooms, is three stories high. In the 
interior is a central space 650 ft. by 200 ft., covered with a 
roof formed of glass and corrugated iron, and supported 
- tien semi-circular iron trusses 4 ft. wide and 1 ft. 
thick, 
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KIRK’S REFRIGERATING MACHINE. 


Axout five and a half years ago (vide pages 62 and 124 
of our first volume) we published in this journal an account 
of an ice-making machine, designed by Mr, Alexander C. 
Kirk, of Glasgow, in which the desired refrigerating effect 
was obtained by compressing air, cooling it when in a state 
of compression, and then allowing it to re-expand when it, 
of course, absorbed heat from the surfaces with which it was 
in contact. The success of this apparatus led to Mr. Kirk 
receiving frequent inquiries from brewers regarding the 
application of his atmospheric ice-making machine to the 
purpose of cooling water without making ice, and con- 
sidering it unnecessarily elaborate for that purpose he com- 
menced a series of experiments about two years ago with the 
view of producing a simpler machine than is required for 
ice making, but still using atmospheric air as the cooling 
medium. These experiments have resulted in the manufac- 
ture of a large machine capable of cooling 45 barrels of water 
15 deg. per hour, and of this‘machine we give engravings 
on the opposite page. 

As in the ice-making machine, the principle is that a 
certain quantity of air contained in the machine is alter- 
nately expanded and compressed, the compression and ex- 
pansion being performed in separate chambers, and the air, 
while being transferred from one to the other, being passed 
through a regenerator. Instead, however, of the heat being 
removed from the air during compression by a metallic . 
surface kept cool by a current. of water, and being im- 
parted to it during expansion by a similar surface, warmed 
by a current of the fluid to be cooled, the water employed to 
remove the heat of compression, and that which is to be 
cooled by expansion are injected as a shower into the 
hot and cold chambers among the compressed and expanded 
air, and allowed to flow out through a simple arrangement 
of valves. Thus it is not necessary to use dry air, which 
is also a simplification, As in the ice-making machine the 
“ working air” may be above the atmospheric density, and 
in the machine shown the ratio of expansion is from about 
35 lb. per square inch to 17 1b, The machine we illustrate 
is double-acting, and it will thus suffice to confine our 
attention to the operations carried on at one end of each 
cylinder. 

The part of the machine which forms the cooling appara- 
tus consists of the cylinders, A and B, with their connec- 
tions, and the motive power consists of two steam cylinders 
with their usual connecting rods, crank shaft, and fly- 
wheel. In the engraving ordinary non-condensing engines 
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are shown; but these machines are now being made, driven 
by compound engines with surface condenser, the latter 
enabling clean water for washing, &c., to be heated by the 
exhaust steam. 

The cylincers A and B are ¢ach closed at each end, and 
connected by the large square passages, R, R, which are 
filled by a great number of thin brass plates placed a small 
distance apart, between which there is thus a free commu- 
nication for the air to pass to and fro from one cylinder to 
the other. 

At the middle of each cylinder is an air tight packing, 
througti which works a double-acting plunger, attached to 
the piston rods, connecting rods, and cranks, by the position 
¢f which, shown in a separate diagram, the relative motion 
of the plungers is governed. TTT T are traps containing 
each @ copper float and valve, by which the outflow of the 
water is regulated; ap, ap,, bp, bp,, are double acting 
pumps, pumping water into the four ends of the two cylin- 
ders, where it falls in a shower frcm the perforated pipes, 
dd; °c is a pump for forcing a small quantity of air into 
the cylinders, A and.B, to make up loss by leakage, &c. 

From the position of the cranks, it will be seen that the 
air contained at the back of cylinder A is first compressed 
while the plunger at the back end of B is nearly stationary, 
that as the crank moves round, and the plunger of B begins 
to recede, while that of A moves on, the air is transferred 
from A to B, and when the plunger of A is nearly stationary 
on its centre at the back end, the plunger of B moving on 
the air contained in B, is now allowed to expand. When 
both plungers begin again to move, the expanded air is 
transferred to cylinder A, again compressed, again trans- 
ferred to B, again expanded, and so on. 

The air in passing from A to B, and vice versd, traverses 
the spaces between the plates of the regenerator, which 
completely prevent heat being carried by the air from the 
compressing, or hot cylinder, A, to the expanding. or cold 
cylinder, B. The air also on each side of the regenerator 
traverses a shower of water kept constantly flowing by the 
pumps, p, P, P, P,, that on the hot side being heated by the 
compressed air, and that on the cold side cooled by the ex- 
panding air. 

The water pumps are thus arranged: a, p draws the 
water required to cool the air from the well, and pumps into 
back of cylinder, A, at d,, from which its escape is regulated 
by trap, a,. Pump, ap, draws from trap, a, and pumps 
into front of cylinder, A, at d, from which it escapes by 
trap, a, being twice warmed. Similarly pump, 6; p, draws 
from the well the water to be cooled and forces it into cy- 
linder, B, at d,, from which it escapes by trap, 6,. Pump, 
6 p, draws from trap, },, and forces into cylinder, B at d, from 
which it escapes by trap, b, being twice cooled. This ar- 
rangement was adopted, as it- was found that the air acted 
more perfectly when the full current of water was exposed 
to it than if—as when first tried~one half was pumped into 
each end of the cylinders, 

The smoothness of motion of the machine is remarkable, it 
working without noise or jar, and this is fully accounted 
for, as each plunger works in an elastic cushion of air, and 
there are no moving parts such as valves. Indeed, inside 
the cooling part of the machine the only moving parts are 
the large plungers. The packing of the plungers being an 
hydraulic leather packing, shows no signs of wear, and 
requires no attention. 

Fig. 5 shows two diagrams—one from cylinder A and 
one from cylinder B; the difference of these is the power 
spent. In conclusion we should state that this machine, 
which is distinguished alike by its simplicity and ingenuity, 
is being constructed, according to Mr. Kirk's designs, by 
Messrs. John Norman and Co., of Glasgow. 


THE ST. CHARLES BRIDGE. 

We illustrate on page 74, a railway bridge recently con- 
structed over the Missouri River, for the accommodation of 
the North Missouri Railway, by the St. Charles Bridge Com- 
pany, by which it has been leased to the railroad company at 
an annual rental of 100,000 dols. The cost of the bridge has 
been 1,800,000 dols., or nearly double the original estimate, 
this excess arcs» from the difficulties encountered in con- 
structing the foundations. 

Its construction has occupied nearly three years, having 
been commenced in August, 1868 and practically completed 
on the 23rd of May, 1871. It is the longest iron belle in 
the United States, consisting of three “through spans” on 
the Fink plan, four “ Fink suspension” spans and the iron 
viaduct approaches, making a total length of iron bridge of 
6535 ft. The seven river spans vary in length from 305 ft. to 
821 ft. There were eight river foundations—most of them 
presenting new and extraordinary difficulties in construction 
—varying from 54 to 76 ft. in depth, the caissons for which 
had to be carried down through alternate strata of quicksand, 
large boulders, and tangled masses of drift lags. Add to these 
subaque us difficulties the facts that a: the bridge site the 
Missouri River rises and falls 40 ft.; that its flood speed is 
nine and one-half miles per hour; and that drift islands 
drawing 20 ft. of water, and which are more than 300 ft. in 
diameter, are not unfrequently carried past in the heavier 
freshets, and an adequate idea may be formed of the character 
of the work. 

During the progress of the work, owing to an unusual 
freshet, the general direction of the current was suddenly 
changed. Four thousand feet above the site of the bridge a 
diversion of the current carried away 1400 ft. of the south 
bank, and, curving outward and returning in the form of an 
§. brought its abraiding force directly upon the south abut- 
ment. In this emergency, when the entire demolition of the 
abutment was threatened, the engineer constructed a groyne 
which so diverted the current as to reclaim a large tract from 











the river bed and confine the channel. The south abutment 
is now surrounded by dry land. This groyne wae 700 ft. 
from the south shore, and extending above the shore some 
400 ft. Out from the south shore a “ pile wall” was driven, 
from which coarse riprap was thrown in, and an embankment 
made upon it, gee an eddy immediately below. In 
this eddy, material could be deposited without danger of 
wash, and so the work was carried forward in an irregular 
line, guided by the slack-water which preceded the bank in 
its progress down stream. This was continued until a space 
700 x 400 ft., more or less, was enclosed by the wall om 
the shore below the bridge line. After being properly packe' 
and protected from wash, this immense coffer-dam, for such 
it now was, was pumped out, leaving the former uncertain 
bed of the river comparatively dry land upon which the 
pier could be erected without interference from the principal 
enemy, the river current. It was afterward built to such a 
height and so strengthened that its outer walls now form the 
south bank of the river at that point, thus effectually and 
permanently forcing the current to keep toward the north 
shore and to be confined within fixed limits. Although the 
cross section of the river is necessarily narrowed, it does not 
effect the velocity of the current. 

The bed of boulders found immediately below the shifting 
bottom, although more permanent in position, by their bulky 
and unyielding nature made the passage of the foundations 
through them very difficult. To drive a pile through them 
required an average of 3000 blows of a 8000 Ib. hammer, and, 
in some cases, over 5000 blows were required to sink the pile 
to the bed rock. Sycamore piles alone were found capable of 
standing the continued batter of the pile hammer. The pile 
basis was used only when the pile was entirely protected from 
scour. 

Piers No. 1 and 2 developed few novelties in their con- 
struction. Pier No. 2 was sunk 6 ft. into the solid rock, 
making its base as stable as—and, indeed, a part of—the 
stratum in which it rests. 

Pier No. 3.—This foundation is in 23 ft. of water, at ordi- 
nary stage. The current is very swift, and the bottom is 
apparently solid rock. A wooden caisson, without floor, was 
sunk on the site, bolted to the rock, and a submarine wall, 
composed of large boxes filled with beton, built around it at a 
distance of 6 ft. from the caisson, and the intervening space 
was puddled with concrete. The caisson was then pumped 
out; but, before the bed was laid bare, the rock bottom blew 
up revealing the fact that the caission rested on an imperfect 
ledge of limestone, below which was a decomposed seam. 
The bottom was then excavated by divers until solid rock 
was reached. The crater was filled with concrete and two 
courses of stone laid upon it. The foundation was then 
— for pumping out, but at this juncture the river rose 
26 ft., and, although another section was added to the 
caisson, the water finally drove the drift-men from their 
work, and the drift accumulated to such an extent that the 
caisson was completely crushed and piled in a mass of wreck 
over the foundation. On the subsidence of the river the 
wreck was cleared away,fand the foundation proving un- 
injured, the pier was built in a caisson boat and sunk on the 
spot. 
pier No. 4.—At this point the rock lay 54 ft. below ordi- 
nary water stage and there was a varying depth of sand and 
boulders of from 11 ft. to 53 ft. At the time of the flood of 
1869 all the piles were driven for the breakwater, and these 
soon collected amass of drift covering more than an acre, 
and drawing from 25 to 30 ft. of water. This caused a deep 
hole to be scoured, and into it the boulders, moving with the 
sand wave, rolled, and, failing to mount the slope of the 
further side, they remained in the excavation and were soon 
afterwards covered with the piles wreck—the whole of which 
having been crushed down flat on the boulder-bed by the 
pressure of the drift. When the drift was released the scour 
stopped, and the crater was filled with gravel by the action 
of the river. 

It was through this tangled mass of drift and boulders 
that the foundation was afterwards carried. A double- 
walled caisson, with the interspaces between the walls filled 
with stone, was sunk: by dredging to the solid rock. The 
work was tedious and difficult; four heavy water jets were 
kept running day and night, and all small boulders and 
gravel were fed to the dredgers by this means. Where the 
boulders were too large, or to tightly packed for this, they 
were moved with crowbars by the divers, and if of more than 
half a ton in weight, were hoisted out by the derricks. When 
the rock was finally reached, it was cleared off, and 12 ft. of 
concrete laid, then two courses of stone, and then the pier 
was lowered to its place by means of screws. 

Pier No. 5.—Here the rock was 68 ft. from the surface, 
and the rise and fall of the sand wave, 32 ft. The compressed 
air system was used in the sinking, combined'with the “ Eads 
sand pump” and a peculiar boulder shaft, designed for this 
pier. One air lock was of the usual character, but placed at 
the foot of the shaft, and through this lock all the supp! 
pipes, as well as the persons engaged in the cassion, passed. 

he other, or boulder lock, was also at the foot of the shaft, 
but was 10 ft. deep, and the air was so arranged that the 
changes were made too rapidly to be endured by the human 
frame, and, consequently, workmen were not permitted to 
pass through it. Two large doors opened into the chamber 
from this lock, and the iron boulder cars were pushed in 
through them, the doors closed, the air change made, the 
trap in the shaft dropped, and the cars were lifted out by the 
steam derrick overhead, and the boulders swung out over a 
barge, where the cars were tipped and emptied. This entire 
operation occupied less than three minutes. 

Piers 6,7, and 8 are all alike in the character of their 
foundations. First a circle of “tub piles” was driven, inside 
of these a caisson was sunk some 30 ft. by dredging, and the 
circular crater outside of the tub-piles was filled with stone 
as the caisson’sank. This process was kept up until stone from 
the crater began to appear in the dredger buckets, showing 
that the ring of riprap had begun to pass beneath the tub- 
piles. When this took place the dredges were removed, the 
piles were driven down to the rock, cut off at the level of the 
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bottom of the caisson, and the pier was lowered on to the 
pile heads by means of screws. The caisson was then filled 
with stone and the work was complete. These piers are 
151 ft. from the base of the piles to the top of the masonry. 
From the base of the pier No. 5 to the top of the truss is 
186 ft. 

The superstructure is of the Fink and trellis or double 
form, the latter modified by the omission of the usual 
counter ties. The counter strains are taken by compression 
ties, extending a few panels on each side of the centre, and 
consisting of two parallel plates stiffened by short diagonal 
braces of wrought iron rivetted to the side plates, and at the 
centres. The wrought-iron strut columns are secured 
to the chord by wrought-iron suspension joints, so that they 
are equally available for tensile strains at points where 
such strains occur, thus dispensing with the centre tie-rod 
usually found in this form of truss. The substitution of 
the peculiar ties at the centre for counter ties constitutes the 
essential diference between this truss and the one used at 
Kansas City. 

The details show many a features of novelty. A 
leading idea of the engineer has been to construct the bridge 
of as few pieces as possible. For instance, the upper chord 
is composed of a single cast-iron tube. The structure is 
fastened throughout by pin joints. The cross ties are placed 
directly upon rolled iron girders placed between the chords 
proper, thus throwing all the bending strains upon parts not 
subject to either tension or compression, dispensing with the 
ordinary stringers and avoiding the bulky depth of flooring 
beams usually seen. 

The Fink deck spans are proportioned to carry 2250 Ib. per 
foot, the chord is 2 ft. in diameter, and the main post 21 in. 

The truss itself is a “‘ double triangular girder,” with in- 
clined end posts, and no connexion between the systems. 
The counter brace action is secured by stiffening the middle 
ties and giving the braces a tensile connexion. The floor 
beams are composed of 12-in. channel iron, sandwiched with 
and forming part of the lower chord, the cross ties being 
laid directly on these, without the interposition of a stringer. 

These girders are proportioned in the same manner as in 
the Fink trusses, but to a working load of 2400 Ib. per foot. 
The weight of each Fink span is 680,000 Ib. ; of each trellis 
span 788,000 Ib. 

Probably the most dangerous work of all was the erection 
of these spans. Asno false work could possibly stand at 
this point in the river, temporary piers were constructed, 
resting on piles, and surrounded by cribs 18 ft. wide and 
50 ft. long, filled with stone. There were three of these 
piers in each span, and on these were placed, bodily, by 
means of powerful twin derrick boats, Hees truss spans, 
80 feet each. On these spans was placed the false work 
proper, the top of which was 121 ft. from the water. 

During the winter of 1870-71, No. 1 was swung, at noon, 
on a day when the break of the ice gorge above above was 
imminent. Fearing this, the Howe trusses and their super- 
incumbent false work were bolted up to the span. During 
the night the ice went out, wreeking the crib piers beneath, 
but leaving the whole mass of false work, including the 
Howe trusses, hanging from the span which one day before 
they had been carrying. The bridge is owned by the St. 
Charles Bridge Company, and was Tadgned and constructed 
by Mr. C. Shalor Smith. Captain James B. Eads, the en- 
gineer of the great St. Louis Bridge, is one of the leading 
directors in the company. We are indebted to the Chicago 
Railway Gazette for the information contained in the fore- 
going description. 


NOTES FROM THE SOUTH-WEST. 

Cardiff Tramways.—A provisional order made by the 
Board ot Trade for the construction of tramways in Cardiff, 
is proposed to be confirmed by a Bill introduced into Parlia- 
ment. The promoters of the scheme are to be known as the 
Cardiff Tramways Company (Limited). The tramways are 
to be laid in granite pitching, and they are to be always 
kept on a level with the surface of the roads. No interference 
will be allowed with the traffic of the Taff Vale Railway 
Company at the level crossing in Bate-street, and the com- 
pany will always have precedence of the tramways. The 
tramways are to be used exclusively for passenger traflic, and 
the charge is not to exceed 1d. per mile, excepting in cases 
in which the distance travelled is less than a mile when the 
charge may be 2d. A cheap rate of a 4d. per mile for artisans, 
mechanics, and daily labourers, is to be enforced, two carriages 
being required to run éach way morning and evening at that 
rate. 


The Proposed Tunnel under the Severn.—Mr. C. Richard- 
son, CE., and Mr.’ Leonard Bruton, have waited as a 
deputation upon the Newport Chamber of Commerce; 
and after explaining Mr. Richardson’s project for a direct 
communication between Bristol and South Wales by means 
of a tunnel under the Severn, they asked the chamber to 
pass a resolution approving of the scheme. It was, however, 
deemed advisable to postpone a discussion of the subject 
until further information was obtained upon the question. 








Gloucestershire Railway Enterprise.—It is said that in 
the next session of Parliament three plans will be proposed 
for crossing the Severn and uniting the railway systems 
east and west of the estuary. Two of these plans contem- 
plate tunnels, and the engineers who bring them forward 
are Mr. Richardson and Mr. Fulton. The third is a revival 
of the Gatcombe bridge scheme under the auspices of a 
company to be called the Western Junctions Company. It 
is proposed to ereet a composite bridge for railway and 
general traffic to be connected with the Severn and Wye, the 
Forest Central, and the South Wales, on the western shore, 
and by a new line running from the new docks at Holly 
Hazel Pill to the Midland at Thornbury, and the Bristol and 
South Wales line near Almondsbury; it is also proposed 
to carry out a short connecting line from the Midland to the 
Great Western at Stonehouse. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The directors of this company recommend 4 
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‘vidend at the rate of 10 per cent. per annum, after making 
Peers addition to the seuseye und for depreciation, &c. 
The company seems & sound and prosperous concern. 

Trade at Newport.—At the last South Wales and West of 
England coal and metal market at Newport, pig iron re- 
mained firm at former quotations, and the best brands were 
difficult to obtain. Refined tin continued firm at the high prices 
recently obtained. A quantity of Irish aluminous ore was on 
offer. : 

South Wales and West of England Coat and Metal 
Markets —A market was held at Swansea on Saturday. 
The general trade of the district was reported (on favour- 
ably, but the business transacted was compartively unim- 
portant. 

The Forest of Dean.—A strike at Wimberry collieri¢s 
terminated on Monday. The men appear to have gone in at 
their former rate of wages. 

Taunton Gas Company.—This company has declared a 
dividend at the. rate of 7 per cent. per annum. 

Treforest Tin Works.—The millmen at the Treforest. Tin 
Works gave notice to leave a day or two since on a decision 
of the company being made known to them to the effect that 
they were to work only eight hours instead of twelve hours 

er day. The millmen contend that they endure sufficient 
ee of time already on account of the insufficiency of water 
during the summer months to work the machinery. 


East Gloucestershire Railway.—The works on this line 
are, it is said, being rapidly proceeded with by Mr. W. Dixon, 
the contractor. It is expected that the whole section be- 
tween Whitney and Fairford will be completed early next 
spring. 

A Dry Dock for Milford.—A new dry dock is expected 
to be commenced shortly at Milford. It is designed for the 
accommodation of the Great Eastern. 


Taff Vale Railway.—The traffic of this line continues to 
be much affected by the strike among the steam coal colliers 
of South Wales. The working expenses have, however, 
been much reduced, and there are oe that the great strike 
is coming toanend. The iron works in the neighbourhood 
of Cardiff are working with their usual regularity. 

Spiegeleisen.—Spiegeleisen continues to be successfully 
produced by the Ebbw Vale Steel, Coal, and Iron Company 
(Limited). It will be remembered that spiegeleisen plays a 
very important part in the manufacture of steel under the 
Bessemer process. 

Railway Iron for the United States.—The demand for 
railway iron for the United States continues good. Fresh 
orders come to hand by almost every mail. Bessemer steel 
rails continue in great request. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Tron Market.—The pig iron market has‘not 
been so brisk for several days, but to-day there has been a 
re-action with much firmer tone. On Monday 60s. 9d. seven 
days, to 60s. 6d. prompt, and 61s. to 60s. 10d. one month 
were the prevailing prices; ae however, there were 
higher prices asked and obtained. The shipments continue 
to be very large. South Wales is again making demands 
upon the Scotch market in addition to France, Germany, 
and America. 


Consulting Engineer for the Tay Bridge.—At a meeting 
of the Works Committee of the Dundee Harbour Trustees, a 
letter was read from the North British Railway Company, 
asking the Trustees to nominate an engineer to act on their 
behalt in regard to the works to be executed at the harbour 
in connexion with the line through Dundee to the Tay 
Bridge. The meeting agreed to appoint Mr. Harrison as their 
engineer. 

Mineral Oil for Lighthouse Tilumination.—Mr. M‘Lagan 
M.P. for Linlithgowshire, has given notice that in Supply on 
the Civil Service Estimates he will call the attention of the 
House to correspondence between the General Lighthouse 
authorities and the Board of Trade relative to proposals to 
substitute mineral oils for Colza oil in lighthouses, and to 
move “ That it is expedient to substitute mineral oils for 
Colza oil in the lighthouses on the coasts of England, Seot- 
land, and Ireland, seeing that it has been ieered by the use 
of mineral oils in lighthouses on the coasts of France, and 
by experiments in this country, that a great saving of ex- 
pense and much greater illuminating effects are obtained by 
the use of mineral oils.’ It may be mentioned that Mr. 
M‘Lagan is one of the largest proprietors of the Uphall 
Mineral Oil Works, which are only second in extent to the 
famous works at Bathgate and West Calder, established by 
Mr. James Young. 


Clyde Trust — Engineer's Report.—At the ordinary 
monthly meeting of the Clyde Trust, held yesterday, an 
interesting report by Mr. Deas, the resident engineer, was 
submitted for consideration. It detailed extensive opera- 
tions which have been made in the harbour of Glasgow and 
further down the Clyde in order to improve the navigation 
It stated that three of the four hopper barges whieh Mr. 
David Rowan is under contract to supply have been 
delivered, all of whieh are now at work, and the fourth 
having been launched on the 18th ult. The following is the 
programme of work for the new quarter now begun: Re- 
move by dredging the river bank in front of the finished 
portion of Plantation Quay. Widen the river at Kelvin- 
haugh, and continue dredging fromt the river Kelvin to 
Elderslie. Continue deepening and widening from Dalmuir 
Works to Bowling, and the heightening of the river dykes, 
and the formation of the river embankments between same 
points. Commence the formation of the new road or street 
along the north side of the proposed Stobcross Docks. Com- 
mence the construction of the harbour tramways on the 
touth side of the river. 


Forth Telegraph Cable.—The oldest of the Forth telegraph 
cables has suddenly broken. It was laid in 1852—nearly 
— years ago—and has been frequently repaired since 
that date, but its existence has been looked upon as somewhat 
—_ for some years, Fortunately, however, the acci- 

ent does not lead to the stoppage of any of the commercial 
wires communicating with Fife and the north ; for the route 
of these wires has very recently been diverted round by 
Queensferry. ‘The stoppage is only that of one or two rail- 
way wires, and even this is not serious, as there is an alter- 
native route, which, by retransmission at Burntisland, pro- 
vides for all the necessities of the case. No time will be Tost, 
however, in making good the communication. A new cable 
is being got ready with all despatch by the Submarine De- 
partment of the Postal Telegraph System, and was to be 
shipped from London on Monday last. It will be submerged 
immediately the vessel reaches the Forth, so that within a 
week from the present time the full means of communication 
across the firth will probably be restored. The old cable will 
not be picked up at present, and it has been deemed prudent 
not to delay the expedition so long as would have been neces- 
sary to fit out a cable ship equal to the requirements of such 
an operation. But it will be none the worse for a few weeks’, 
or months’, longer submersion ; and it will always be worth 
recovering, as the core is one of the best that was ever 
manufactured. 


Extensive Alterations of Port-Glasgow Graving Dock.— 
The alteration and repairs of this, the oldest dry dock in 
Scotland, having been under consideration of the Harbour 
Trustees for a considerable period, they have, after receiving 
plans and specifications of the work, accepted the contract 
of Messrs. John Coghill and Co., of Glasgow, which amounts 
to 70002. The work is to be completed in twelve months. 
Workmen have already commenced to float off the old gates. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRoven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a large 
attendance on ’Change at Middlesbrough. Business was 
brisk, and as much as 50s. per ton was paid for No. 3. This 
price, however, although quoted by several makers, is not 
realised generally. Lately the shipments in the ‘Tees have 
been so numerous that there has been considerable difficulty 
in obtaining iron to complete cargoes, and hence the advance 
of 6d. or 1s. per ton, which was readily paid. There isa 
capital demand for iron, and the list rates are now as 
follows: No. 1, 53s.; No. 2, 52s.; and No, 3, 49s. 6d. Every 
furnace is kept fully at work. The number of contracts on 
hand is large. It is expected that the returns showing the 
make of pig iron in the North of England during July will 
show that the production is greater, and the stocks smaller. 
Yesterday on ’Change the fact that the Scotch. ironmasters 
had shipped 101,000 tons of iron this year over that of last 
year was the subject of congratulation, especially as this in- 
crease has taken place in the face of the late war. 


The New Works.—It is believed that the Lackenby blast 
furnaces will be blown in during the present month. Great 
progress is being made with Messrs. Gjers two new blast fur- 
uaces, Middlesbrough, and with a third of the new stack at 
Messrs. Samuelson, Newport, Middlesbrough. Messis. 
Whitewell, at South Stockton, are making headway with the 
foundations for their new. furnaces, and the Tees Bridge Iron 
Company, Stockton, will soon start to build their two fur- 
naces. So rapidly is the Bowesfield Iron Company, Stockton, 
getting on with their finished iron works that they expect to 
be able to commence operations on the 1st of September. 
We hear that finished iron works are to be erected near the 
Middleton Iron Works, Fighting Cocks, Darlington. 


The Nine Hours’ Movement.—It is more difficult now to 
say when the strike in the engineering trade for the nine 
hours’ movement at Neweastle-on-Tyne is likely to end. 
Within the last few days it has been stated that the masters 
intend opening their factories on the system adopted on the 
Clyde, viz., 564 hours per weck ; conditions relating to over- 
time, &c., to be the same as on that river. The men have 
heard of this intention, and have again resolved to adhere to 
their determination to remain out on strike until the nine 
hours’ movement is adopted. Should the men prove their 
words by their actions, it is believed that the masters will 
endeavour to procure workmen from abroad. In the mean- 
time the number of men on strike is rapidly being reduced 
by large numbers emigrating to America, and obtaining 
situations in different parts of England. This week the 
league will be able to pay the men on strike 4s. 6d. each, and 
1s. extra for each child. Subscriptions continue to come to 
hand from various parts of the kingdom. 

The Docks at Middlesbrough.—The contractors are making 
rapid progress with the extension of the docks at Middles- 
brough. i 

The Co-operative Engine Works at Newcastle-on-Tyne.— 
At a meeting held at Newcastle the other day in connexion 
with the Co-operative Engine Works, Ouseburn, the chair- 
man stated that since they had started they not only had 
plenty of work, but, from the numerous inquiries they were 
receiving, the prospects were very encouraging. 

The Wages of the Ironworkers,—The arbiter for the Board 
of Arbitration and Conciliation for tye North of England 
Iron Trade, Mr. Thomas Hughes, M.P., has given his award 
respecting the claim of the ironworkers for an advance of 
10 per cent. Mr. Hughes decides that there shall be an ad- 
vance of 6d. per ton on the rate of wages paid to puddlers, 
and of 5 per cent. on the rate of wages paid to other work- 
men in the employment with the firms and persons repre- 
sented at the Board, the advance to continue until the 31st 
of March, 1872, subject to such modifications (if any) that 
he may make after examining the books of the employers. 
Since Mr. Hughes made this award Mr. Thane, of Darlington, 
secretary to the ironworkers, has written him a lengthy 
lettcr, objecting to the award on several grounds, and asking 





FOREIGN AND COLONIAL NOTES. 


Steam Launch for South Australia.—Messrs. Yarrow and 
Hedley have supplied the engines for a twin screw launch 
built for the South Australian Government. The launch is 
50 ft. 6 in. long, and her breadth of beam is 12 ft., while her 
depth is 5 ft. 3in. She is built of American elm timber with 
Huon pine planking. 


British Columbia and its Governor.—Mr. Trutch, the 
new governor of British Columbia, first arrived in that colony 
in 1859, and for several years he practised his profession 
there as a civil engineer. In 1864 he succeeded General 
Moody, R.E., as Chief Commissioner of Lands and Works. 
Mr. Trutch was born at Bath and is about forty years of age. 


Science in the United States.—The American Association 
for the Advancement of Sci will hold its twentieth annual 
meeting this at Indianapolis. The proceedings will 
commence on Wednesday, August 16. 


New Line of Transatlantic Steamers.—An effort is being 
made to establish a new weekly line of Transatlantic steamers 
between Montreal and Great Britain. The steamers em- 
ployed will be of 3000 tons burthen ; and they will run be- 
tween Montreal and Liverpool in the summer, using Port- 
land, Halifax, or some other Atlantic port in the winter 
months. 


Public Works in South Australia.—Bonds for four new 
undertakings have been forwarded by the South Australian 
Government to its agent-general in London with a view 
to their negotiation. These bonds will, it is expected, raise 
11,0007. for harbour improvements at Port Adelaide, 11,3007. 
for an extension of the Adelaide Water Works, 114,0007. for 
the Adelaide Suburban Water Works, and 26,000. for the 
Port Adelaide Suburban Water Works. 


Canadian Pacific Railway.—It is stated that a charter 
will be granted in the next session of the Parliament of the 
Dominion of Canada to a company which is to be formed for 
the construction of the Great Canadian Pacific Railway. 


The Anglo-Brazilian Railways.—A Bill has been under 
the consideration of the Brazilian legislature for authorisin 
the ig er by the Brazilian Government of the sunentedl 
Anglo-Brazilian Railways. 

Indian Railways.—Preliminary surveys of a proposed rail- 
way from Nagpore vid Kamptee through the Bandara dis- 
trict to Raepore have been laid out and sectioned. Designs and 
estimates for the Wurdah and Wurrora Coal Field Railway 
have received the preliminary sanction of the Government 
of India, and the formal sanction of the Secretary of State 
for India in Council is expected shortly. Mr. Molesworth, 
M.I.C.E., who is to act as consulting engineer for State Rail- 
ways in India, has arrived at Calcutta. The Wurdah and 
Wurrora Coal Field Railway will be 50 miles in length, and 
will involve the construction of several important works, such 
as the Wunna, the Potra, and the Ambea river bridges. 


Canadian Lighthouses.—The Trinity House Department 
at Montreal has invited tenders for the erection of a pier and 
lighthouse on Isle de Grace according to plans and specifica- 
tions which have been prepared. 


Balua and San Francisco Railway.—Great. economies 
have been introduced into the working of this railway. In 
1869 the receipts failed to meet the working expenses by 
the sum of 4852/., but in 1870 there was a surplus on revenue 
account of 6911. 


Steam Haulage on Canal Banks.—M. Julien, of Bruges, 
has been officially authorised to establish a system of steam 
haulage on the canal from Bruges to Ostend, ‘The haulage 
will be effected by means of road locomotives which are to 
run on the banks of the canal—a clumsy system. 


Belgian Rails.—Official returns show that the exports of 
rails from Belgium have greatly declined this year, In April 
these exports amounted to 7480 tons, against 12,229 tons in 
April, 1870. The falling off in the exports to April 30 this 
year, as compared with the corresponding period of 1870 
amounted to about 19,000 tons. 


Montreal and Atlantic Junction Railway.—Some engi- 
neers engaged in surveying for a route for a contemplated 
Montreal and Atlantic Junction Railway, have reached 
Alexandria. They report that a good route has been found 
from the River Range Station, as well as from the Coteau 
Landing Station, on the Grand Trunk Railway. 


Steam Navigation on the Amazon.—It is proposed to 
transfer the undertaking of the Amazonas Navigation and 
Commerce —— to a foreign proprietary. The company 
earned last year a dividend of 12 per cent., and the commerce 
of the Amazon is rapidly increasing. 











Tue Russta Coprpzr Company.—A prospectus has just 
been issued of a company having for its object the purchase 
of certain large mineral and agricultural companies, situated 
in the districts of Orenburg and Ufa, in Eastern Russia, and 
including smelting works and rolling mills. These pro- 
perties comprise about 200 square miles, rich in copper ore, 
which exist in beds varying from 2 to 9 ft. in thickness, and 
at depths of from 10 to 200ft. In addition to this, large 
quantities of magnetic and hematite iron ore exist, and 
have been worked prosperously for very many years, 
The Voskresensky Smelting Works are very extensive, and 
are used for the smelting and refining of copper. Situated 
on forest lands they obtain ample supplies of charcoal. 
Besides six smelting furnaces and refineries, they contain all 
the necessary shops and appliances for the production and 
manufacture of copper. From the forest and pasture lands 
a large revenue is anticipated, the estimated amount being 
some 12,0007. a year, while that from the smelting works in 
their present condition is 35,0007. The capital of the pro- 
jected company is 300,000. The sum to be paid to the 
vendor of the property is 270,000/., partly in debentures, 





him to reconsider it. 


leaving a working capital of 50,000/. 
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AGRICULTURAL ENGINE TRIALS. 


We have on many occasions had occasion to 
speak of the great benefits which have resulted 
from the periodical trials of portable and fixed 
engines carried out under the auspices of the Royal 
Agricultural Society. It is true that for some years 
past many of the regulations under which those 
tests have been conducted have become antiquated 
and out of date, but in their earlier days the trials 
were undoubtedly of much use, and bore results 
which were beneficial alike to the makers and users 
of engines, These facts being borne in mind, the 
wish has, during the last few years, been frequently 
expressed, both in these columns and elsewhere, 
that the conditions of the competitive trials should 
be so modified as to make them accord more per- 
fectly with the teachings of modern engineering 
experience. When the trials were first established 
portable engine building was in its infancy, and 
the fixed engines, then largely used for driving 
barn machinery, were of a very inferior class, At 
that time the Royal Agricultural Society had really 
. train up the engine-builders in the way they 
a go, and their rules had to be framed to suit 
; “ inferior class of machinery with which they 
: to deal. Now-a-days the state of affairs has 
pe altered, and the leading firms of agricul- 
ae cngine-builders, instead of having to be taught 
» A e Society, are in a position to assume the 
- of teachers, and to instruct the Society in the 
_ her in Which the trials carried out by it may be 

vantageously modified, 

nder these circumstances it was with much 
Yosawe that we noted, in the rules issued to the 
wr at traction engine builders at the recent 
aa oq aes Show, a strong disposition on the 
ee € Society to break down those barriers to 


urther advancement which 
tions under which the ¢ ich had marked the regula- 


- had been carried 
er was | 

wed ‘b eft free 
should be 


trials at Oxford the previous 
out. At Wolverhampton each 
; to choose the pressure of steam 
him, the load under which his engine 
worked on the brake, and the speed at 


which it should be run. The beneficial effect of 
the liberty thus given was marked by the high re- 
sults obtained by the best engines, and the hope 
has been excited that at the ensuing trials of port- 
able engines at Cardiff next year, a similarly liberal 
policy will be followed, and far greater latitude 
allowed to the competitors as to the choice of con- 
ditions under which their engines are to work than 
has been the case on previous occasions. How far 
these expectations may be justified, we cannot at 
present say; but it appears to us ‘worth while to 
direct attention to some points which appear to us 
to distinguish the conditions which it is desirable 
to enforce at the ensuing Cardiff trials from those 
adopted at Wolverhampton. 

In the first place, when the Wolverhampton 
trials were announced, there were far from being 
sufficient reliable data:available to enable it to be 
determined, with any degree of accuracy, what was 
the best size of traction engine for general agricul- 
tural purposes; and under these circumstances the 
loads against which the competitive engines were to 
be run on the brake were wisely left unfixed. In 
the case of ordinary portable engines, on the other 
hand, it is different, and there exist the results of 
ample experience to show what power is demanded 
from such engines as are ordinarily employed on a 
farm. ‘There are, of course, exceptional instances 
in which engines are worked unusually hard ; but, 
on the whole, it would be easy to estimate very 
closely the average performance of agricultural 
portable engines. Speaking broadly, such engines 
may, we consider, be divided into two classes, the 
first including the more powerful engines used not 
only for driving thrashing machinery, but also for 
working steam ploughing tackle on the roundabout 
system, while the second class would consist of those 
engines not sufficiently powerful for ploughing, but 
available for thrashing and other similar duties. 
Now, it appears to us that in such trials as those to 
be pases out at Cardiff, the various competitive 
engines might be advantageously divided into two 
such classes as those we have just mentioned, and a 
certain brake load having been fixed upon for each 
class, all engines should be tried at the load corre- 
sponding to the class to which they respectively 
belong. Let us suppose, for instance, that it has 
been found, from the recent experiments at Wolver- 
hampton, that engines for working roundabout 
steam ploughing tackle should be capable of de- 
veloping economically, say, thirty-two dynametrical 
horse power, and let us suppose that the results of 
experience have shown that for ordinary farm pur- 
poses a portable engine should be capable of de- 
veloping sixteen dynametrical horse power with- 
out forcing, then 32 HP. and 16 HP., respectively, 
might be taken as the brake loads for the two 
classes we have suggested. We do not state that 
the loads we have just mentioned are the best which 
could be adopted; but we merely give them as 
examples of our meaning. What the precise loads 
should be, it would be easy for the engineers of the 
Royal Agricultural Society to decide from the ample 
data at their disposal, while, if thought desirable, a 
third or intermediate class might be introduced. 
The loads for the twe or three classes being fixed 
the greatest possible latitude should, we consider, 
be given to competitors as to the dimensions of 
the engines entered by them for trial in the different 
classes. It might perhaps, for certain reasons into 
which we need not enter here, be desirable to limit 
the pressure of steam to, say, 1001b. per square 
inch in the case of engines competing in the first 
class, and to, say, 75 lb. per square inch in the case 
of those competing in the second or third class; 
but otherwise the makers should, we think, be left 
free and should be allowed to adopt any proportions 
of boilers, any size of cylinders, and any spe 
which their experience might induce them to consider 
best. 

It would, perhaps, not be one of the least ad- 
vantages of the system of testing we have been 
advocating that it would get rid.of that terrible 
bugbear, “‘nominal” horse power. ‘The term 
‘nominal horse power” is simply a disgrace to the 
present state of mechanical engineering. It has no 
scientific meaning, and it has long ceased to possess 
any but the most indefinite value as a commercial 
unit of measurement, As matters at present stand, 
and until steam users are more thoroughly con- 
vinced of its absurdity, it is impossible, perhaps, to 
discard the term altogether; but the Royal Agri- 
cultural Society will earn the thanks of the profes- 
sion if they assist in abolishing the term by deter- 
mining to give it no official recognition. So long 











as an engine does satisfactorily the work it is re- 
quired to perform, it is of no importance whatever 
to the farmer at what power it “aay happen to be 
‘‘rated” by its maker. The problem which the 
Royal Agricultural Society has before it may be 
very simply stated. It is: ‘* The class of work to be 
performed being known, to select the best engine 
or engines for doing that work ;” and this problem 
can, we consider, be best solved by abolishing from 
the regulations governing the trials all such purely 
arbitrary distinctions as ‘‘ nominal” horse power, 
and running the engines under such loads as will 
fairly represent the work they will have to do in 
regular practice. 








GUNS VERSUS TARGETS. 


Tue long-protracted battle between the guns and 
the targets appears to be as far off its close as ever. 
Although the war is not waged so fiercely now as 
it was a few years since, Shoeburyness still bears 
witness to the occasional advent of a new gun or a 
novel target. The most recent productions in these 
directions are the 11-inch Woolwich gun, and the 
48-feet target, carrying in one port 13 in. of armour 
in two thicknesses, and 12 in. of teak, and in the 
other 8 in. of armour in one plate, with 18 in. of 
teak backing. Previously’ to this a target faced 
with 14 in. plates and backed with 9 in. of teak and 
a layer of 6 in. planks, with angle irons interposed, 
and another having 14 in. of iron divided into two 
plates of 8 in. and 6 in. respectively, separated by 
9in, and backed by 6 in. of teak were tried.* 
Here the targets were practically the victors, inas- 
much as the compound 8 in. and 6 in., and the 14 in, 
solid plated targets both resisted the 11-inch gun. 
A reduction of 1 in. of iron and 6 in. of teak, how- 
ever, turned the tables completely, and on the 12th 
of last month gave this gun the complete mastery. 
It sent projectiles, one after another, through the 
target with the greatest ease, and again confirmed 
these results on the 21st ult. The guns are, there- 
fore, now in the ascendancy, the tide of victory 
having set in once more in their favour. 

But the question which here presents itself is 
whether this victory is due solely to the superior 
penetrative power of the 1l-inch gun, or whether 
it is not materially assisted by some structural de- 
ficiency in the target. And the conclusion that 
this may be so, is forced upon us by the remem- 
brance of a series of experiments which took place 
at Shoeburyness on the 16th July, 1868, and at 
which we were present. The results were duly 
recorded by us at the time, and by referring to our 
report} it will be seen that there was a target 
which effectually kept out projectiles from the 
9-inch 250- pounder, the 10-inch 400 - pounder 
rifled gun, and the 15-inch 450-pounder American 
smooth-bore gun, each fired at 70 yards range. 
This target was the Millwall shield, which was 
faced in one part with 9 in. and in another with 6 in. 
plates, a third portion having 6 in. plates overlaid 
with three ] in. plates, The whole of: these plates 
were backed with Mr. Hughes’s 7 in. hollow stringers 
placed horizontally, and rivetted to two # in. skin- 
plates, and supported by plate and angle iron struts 
disposed in tne usual manner. ‘The shield was 
strengthened in the rear of the skin-plates by 
hollow stringers placed vertically. To support 
these stringers were box girders 12 in. deep, the 
whole being rivetted to a 14 in. rear plate and held 
together by 3} in. bolts. The spaces in the stringers 
and girders were filled in with wood. 

Such was the structure against which the 9-inch 
gun was fired at 70 yards range, with a powder 
charge of 37 lb., equal to a full battering charge at 
400 yards. ‘The 10-inch gun at the same range 


eds | was fired with 54 lb. of powder, equal to 60 Ib. at 


400 yards, whilst the Rodman 15-inch gun burned 
its full charge of 84} lb. of powder. ‘The 10-inch 
gun firing shells was also subsequently, loaded with 
its full battering charge. Notwithstanding all this, 
and that the best and worst was done to admit 
daylight through the shield, the guns failed, in 
—" even when the shots entered previous 

oles, or struck upon the junction lines of the 
plates, and the Millwall shield remains unconquered 
to this day. Why, then, do we continue armour 
plating our ships and protecting our forts upon a 
system which has over and over again been proved 
incapable of stopping out shot, when we have a 
system of defensive armour which has never yet 





* For the details of these and the previous targets and 





trials, see Fr 339 of our last and p. 45 of our present volume. 
¢ Vide Encineerine vol. vi. p. 57. 
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been vanquished? We prove in 1868 that we have 
a target which is practically invulnerable, and yet 
we go on till now building up others only to demo- 
lish them. Irrespective of the vast sums of money 
expended upon these experimental targets and their 
trials, the principle of having them at all is open to 
objection. We could understand it if there were 
no such thing as an unpenetrated Millwall shield, 
as the object presumably is to obtain the best 
system of defence we can, and of course this is not 
to be done without patient investigation and prac- 
tical experiment. How then does it happen that 
the War Office should have turned aside from a 
most promising system, and have adopted another 
which has never given such good results ? 

We do not pretend to be in the secrets of the 
administration, nor are we aware of the causes 
which influence our authorities in their line of 
action, but economical motives are possibly para- 
mount. As a matter of course, if Mr. Hughes's 
hollow stringers were adopted in our defensive 
structures, the Government would have to pay Mr. 
Hughes royalties upon his patent, and it may be 
with the object of saving this expense, that they 
have substituted shields of their own design, which 
our guns can knock to pieces; the satisfaction of 
saving a few thousand pounds in royalties is but a 
poor compensation for unsatisfactory defences—be- 
sides much money has probably been spent in deve- 
loping the Government plans. It is indeed an 
utterly false economy, for the money that has been 
expended on piercing official targets, since 1868, 
would have gone far to compensate private inven- 
tors. Had the hollow stringer system been properly 
tested when its merits were first Sunenabanle we 
should probably by this time have better reason to 
be satisfied with our ships and forts, The inatten- 
tion and indifference which have characterised the 
action of the Government in this matter have not 
been imitated by other Powers, who, alive to the 
necessity of securing the best means of defence and 
of offence, free, moreover, from the endless routine 
and pernicious prejudices which appear to envelope 
our War Office, have investigated, experimented 
upon, and freely adopted systems neglected and 
rejected here. ‘The time may be far distant—we 
hope it may never come—when the gigantic pre- 
parations for war now being made abroad will be 
turned into use against us, but should it ever arrive 
we shall know that the ironclads which will com- 
pete with our fighting fleet, have, in part, at all 
events, been designed by the man driven from ser- 
vice here, and invited to give assistance to foreign 
powers, and that the armour that protects them 
was submitted first to us, and, being refused, was 
offered and accepted elsewhere. 

However, there is yet time to set ourselves right 
in this matter, and if it be true—as we believe it 
is—that Mr. Hughes intends to send another and 
still better shield to Shoeburyness for trial, we 
trust that it will have the careful consideration of 
the War Office and Admiralty authorities. 


tive designs, and if it still continues to give favour- 
able results, there can then be no reason, and still 
less any excuse, for its non-adoption. Costly as 
the Shoeburyness experiments have been, and yet 
will be, we live in the hope of seeing them bear 
fruit one day. That will be when a careful investi- 
gation of the whole results shall have been made 
by competent and unbiassed judges. 


THE MONT CENIS TUNNEL. 

Numerovs disparaging rumours have of late been 
afloat respecting the Mont Cenis Tunnel. It was 
said that the arch had fallen in for a length of 
170 ft., it was affirmed that the heat in the tunnel 
was insupportable, and that engine drivers had 
been suffocated from the smoke of the locomotives. 
There has never been one stone displaced from the 
finished arch of the Alpine tunnel, the work of 
which is so solidly coastructed that it is well nigh 
as. durable as the rocks themselves. The only 
circumstance which served as a foundation for 
these absurd reports was the falling in of 18 or 
20 ft. of work, which happened in the last days of 
June at the Bardonniche end, in consequence of 
the falling of some scaffolding broken by the ex- 
plosion of a blasting charge. In this accident two 
workmen were killed and five were injured. 

As yet no experiments have been made with 
steam working through the tunnel, but all evidence 
goes to show that locomotives will fulfil all the re- 
quirements, and will do the duty well. Good ventila- 


Let the | 
system have a fair and equal chance with competi- | 


tion is well established, and if it should be found in- 
sufficient, the compressors so long employed in the 
work of excavation, and which have been now 
idle for so long a time, can be used at both ends. 
The heat is not excessive ; before the completion 
of the work it did not exceed 82 or 84 degrees, and 
since the piercing was completed the temperature 
is so moderate, that the workmen have no longer 
any necessity for working stripped to the waist, 
the through draught of air creating a decided 
ventilation in the tunnel. 


AttuovuGH the use of ice for cooling water and 
other liquids in summer has long been regarded as 
one of the necessaries of life in most countries, yet 
in England it is only within the last fifteen years 
or so that it has been considered in this light. It 
was formerly looked upon as a luxury in which few 
but the wealthy ever thought of indulging. The 
use of ice, however, in the United Kingdom has 
rapidly increased during the above - mentioned 
period, and it is fast becoming a necessity in every 
household. The practice of cooling summer drinks 
and food is very ancient, and the use of ice for this 
and similar purposes is advisable upon economic 
grounds, and is demanded both by health and 
taste. ‘There are two sources from which the sup- 
plies of ice are obtainable, the natural and the arti- 
ficial, and we propose offering a few remarks upon 
both of these methods of supply. First, then, the 
natural. The most simple and obvious method of 
securing a magazine of cold to meet the physical 
wants of summer is to collect, during the winter, a 
store of ice, and to place it under such conditions 
as shall insure its being preserved intact for use as 
required. In Great Britain the collection and stor- 
ing of ice is very precarious, on account of the un- 
certainty of the supply during our mild winters. 
In America, however, where the cold of winter is 
intense, the cutting, storing, and transportation of 
the ice is regularly carried on throughout the 
winter. But, although the home supply is uncer- 
tain, every advantage is taken of the least frost by 
the London costermongers to earn a few shillings 
by bringing rough ice from the suburban canals 
and ponds to the ice wells around the metropolis. 
| ‘The ice trade of London and the suburbs is in the 
| hands of some half-dozen merchants, and their wells, 
| or ‘* shades,” as they are sometimes called, are not 
| very numerous. There is one of these wells in the 
| Caledonian-road, near the New Cattle Market, 
| and its exterior simply presents the appearance of 
|a brick-built, windowless round house. This well 
| is 72 ft. deep, and 42 ft. in circumference, and, when 
filled, contains 3000 tons of rough ice. As it is 
shot in by the ice-getters it is broken up, and well 
packed together, and levelled with shovels, forming 
in time a compact mass, so solid that it has to be 
hewn with axes when required for the market, 
The shrinking of this dense block from the wall on 
all sides is only 6in. ‘This remarkable tendency to 
cohesion in particles of melting ice is known as 
regelation, and was first noticed by Faraday, who 
showed that if a slab of ice were simply superposed 
upon another the two would cohere, even if im- 
mersed in warm water. ‘The cause of this pheno- 
menon has been the subject of much controversy, 
| but the simplest explanation is that given by Fara- 
day himself. His reasoning is, in brief, that a 
liquid film immediately forms over the fractured 
surfaces of a block of ice. This film being exces- 
sively thin, on the pieces of ice being brought 
together again, the force of cohesion is able to act 
wy it, and the liquids pass back into the solid 
state, and the block is reunited by regelation. Pro- 
| fessor Tyndall has shown that a flat cake of ice may 
be converted into a hemispherical cup by simple 
pressure in a mould, a very short time being re- 
quired for the regelation of the displaced and com- 
pressed fragments. ‘The rough ice is consumed in 
large quantities by fishmongers, and fishing smacks 
are enabled to remain at sea a week or ten days by 
the aid of the ice they carry with them, and in 
which the fish is packed away as fast as it is caught. 
Such is the rough, or local ice supply ; but there 
is yet another kind of ice, the foreign, which is 
chiefly used for the refrigerator and for table pur- 
poses. We are all familiar with the glittering cubes 
of pure crystal to be seen in the windows of the 
Wenham Lake Ice Company’s depét in the Strand. 
These blocks, it is now well known, are ail procured 
from Norway by that company, which formerly 
obtained its supply from Wenham Lake, near 
Boston, United States. ‘The expense of freight, 











however, rendered it so costly that they were 
obliged to seek a source of supply nearer home 
and they found it in Norway. ‘The new Wenham 
Lake occupies an elevated position, and is situated 
among rugged hills a few miles from Drobiik, ip 
Christiania Fjord. The water is very pure, the 
lake being fed entirely by springs which issue from 
the rocks at its bottom at a depth of 200ft. From 
this source all the pure table ice is supplied, The 
process of reaping the ice crop in Norway is the 
same as in America, When the ice is about a foot 
thick a surface of about 2 acres is selected, which, 
at that thickness, will furnish about 2000 tons of 
crystal ice. By the aid of a sharp ice-plough the 
surface is ruled with parallel lines 2] in. apart, and 
when the whole surface is marked in one direction 
the plough is set to work at right angles. In this 
manner the whole area is divided up into squares 
of 2lin., after which the ice saw divides these 
parallel lines, and by the aid of the ice spade-a 
sharp wedge-formed implement—the squares are 
split apart with the utmost rapidity. Forty men, 
assisted by 12 horses, will cut and stow away 400 
tons per day; at times as many as 100 men are 
engaged on this work at the same time. The ice is 
stowed away in an adjacent ice-house, which is 
capable of holding 20,000 tons of ice. It is con- 
structed of timber, with double walls 2 ft. apart, 
the intervening space being filled in with sawdust, 
The ice stores are ona very large scale, sufficient 
to afford a supply for two and sometimes three 
years. It may appear somewhat singular to talk of 
ice two years old, but as a fact much of the table 
ice that is used is often the product of the Wen- 
ham Lake harvest of two years previously, but this 
is no uncommon length of time for preserving it, 
The blocks of ice are shipped to England, and 
packed in the stores with layers of sawdust be- 
tween them to prevent regelation. The loss from 
the time of loading into the ship to the time of 
purchase by customers in England is stated to be 
about 50 per cent., not a very large amount, con- 
sidering the exposure to which the blocks are some- 
times subjected in very hot weather. 

The ice trade is of considerable importance and 
magnitude. In North America and Northern 
Europe vast quantities are collected both for home 
consumption and for exportation. In America 
alone it is estimated that 10,000 persons were 
formerly employed in the ice trade, and the capital 
invested was about six millions of dollars. Boston, 
which represents one of the most active centres of 
the trade, frequently stores up 300,000 tons in a 
single winter. Previously to the war, however, a 
large proportion of this was taken by cities further 
south. In this way 110,000 tons were disposed of 
in 1854, whilst the East Indies received 14,284 tons. 
New York stores up an amount nearly as great as 
does Boston, but only a small proportion—some 
20,000 tons—is exported. Although the ice trade 
between America and Europe has fallen off of late 
years through the greater accessibility of the supply 
from Norway to which we have referred, the former 
country still monopolises the supply to the West 
Indies, the. South American continent, the East 
Indies, India, and China. The crop of the winter 
of 1867-68, which seemed to be providentially 
abundant in contemplation of the ensuing hot 
season, was one of the finest ever known. No less 
than 88,496 tons were cleared for export from 
Boston in that year to the countries we have met- 
tioned. ‘The waste on the voyage in these warm 
latitudes renders block ice so costly in Australia 
that it is found more economical to produce it arti- 
ficially. 

In Europe large quantities are collected, and to 
such an extent that even the glaciers are made to 
furnish their quota. Thus at the Grindelwald we 
hear of hundreds of men being employed in cutting 
the ice into blocks for sale. In the summer 
1869 Paris commenced taking large supplies of 
glacier ice from Switzerland—an innovation which 
promised to revolutionise the ice trade, and to 
convert the desert mountain peaks of the Alps 
into rich harvest fields, The imports of i 
from abroad into England vary much, being de- 
pendent upon the quantity of rough ice in stocs 
from the previous winter's harvest. For this 
reason all figures relating to the imports of re 
commodity are only approximate as tests of t . 
aggregate quantity consumed, although they he 
to indicate the steady increase. Thus the Jas 
winter having been productive of good re 
ice harvests, the imports may probably be redui be 
during the present season. They will also 
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affected by this exceptionally cold summer, As 
showing, however, the constant increase in the con- 
sumption of ice in this country we may mention 
that in 1854 the imports were only 2000 tons ; in 
"1865, out of 44,823 tons of ice exported from Nor- 
way, this island received 43,359 tons, whilst in 1869 
there were no less than 110,000 tous imported into 
ity of ice is an all-important question, 
as for table purposes it must be absolutely pure. 
Itis generally supposed that water, while in the act 
of congelation, is purged from all foreign matter, but 
this is only partially true. All the mineral salt the 
water may contain, as well as any colouring matter, 
are removed from it, but no organic matter is elimi- 
nated in the process. For this reason the clearness 
of the ice is no test of its purity, and some of the 
most glittering ice has been found to fairly stink 
when dissolved. It is as well to mention this fact, 
that it may be known that the eye is not the most 
perfect test of the purity of ice, the sense of smell 
must be called in to its aid. The W enham Lake 
Ice Company took the precaution of satisfying 
themselves that the piece of water from which they 
proposed to draw their supplies was free from any 
impurity before they purchased it. Having assured 
themselves on this point, they not only purchased 
the lake, but the farms surrounding it, in order to 
keep it in their own hands, and to secure perfect 
immunity from any deleterious local drainage. We 
have thus far noticed the nature and extent of our 
natural ice supply, as well as the sources from 
which that supply is obtained. It remains now to 
deseribe the second general source of supply —the 
artificial—and this branch of the subject we leave 
for another notice. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

fy our last week’s report of the meeting of this 
Institution, at Middlesbrough, we referred briefly to 
the paper read, last Wednesday week, by Mr. 
Charles Cochrane, ‘‘ On Steam Boilers with Small 
Water Spaces and Root’s Tube Boiler.” In these 
days of high-pressures, the subject dealt with by 
Mr, Cochrane has acquired an importance which is 
ever increasing, and, as was to have been expected, 
therefore, the paper just mentioned was one which 
attracted much attention. 

Commencing with some remarks on boilers in 
general, theauthor gave a Table, which we reproduce 
below, showing the proportions between the heat- 
ing surface, water contents, and space occupied by 
boilers of various types, an ordinary Cornish boiler 
with 500 square feet of heating surface being taken 
as the unit of comparison. Next Mr. Cochrane gave a 


TABLE SHOWING THE PROPORTIONS BETWEEN THE HEATING 
SURFACK, WATER CONTENTS, AND SPACE OCCUPIED BY BOILERS 
OF VARIOUS TYPES, 




















e 
| to. 2 
Classof Boiler.) 52 | 33 Approximate dimensions. 
2 [FS | 28 | 
| a | 
sq.ft./eub.ft. |eub.ft. 
“~ | | | (4 boilers, each 25ft. high 
Chimney oe 500 | 1120 | 3000 by 5 ft. diameter, with 
2} ft, flue 
Balloon .| 500 | 1005 |10,000 | § 1 boiler, 18 ft. high by 18 ft. 
. } ’ {0 diameter 
Furnace 500 909 | 7680 1 boiler 25 ft. by 94 ft. 
Cylinder... 500 | 775 | 4000| {2 boiler 80 ft long by 43 it. 
ae | « diameter . 
Lancashire . 5 04 | 97 §1 boiler 28 ft. long by 6} ft. 
r | 404 | 2700 « diameter, with 24 ft. flue 
Cornish 500 | 375 | ow §1 boiler 30 ft. long by 64 ft, 
. > | 2900/2 diameter, with 4 ft. flue 
Locomotive ...| 500 70 | seo! $1 boiler 10ft. long by 4ft. 
Tube boilers « diameter 
(average) 500 40 | 7601 boiler 60 or more tubes 
Fire engines... 500} 27 250 (5 boilers, each 5 ft. by 2 ft, 





brief historical notice of the various classes of boilers 
7 small water spaces, and spoke of the boilers of 
; oolf, Hancock, Ogle, James, Perkins, Belleville, 
Jordan, Harrison, Benson, Field, Howard, Allen, 
and Root. Woolf's boiler, which was the first of 
class, consisted of a number of cylindrical barrels 
Se rately small diameter placed side by side, 
fr arrels communicating with another at a 
ugher level which served as a steam chamber. 
on sboilers and several others which succeeded 
fos veg brought. into existence by the demand 
- 4 light boiler suitable for employment on steam 

‘ie for common roads. One form of Hancock’s 
; &r consisted of a number of flat water chambers 
a vertically, at a short distance apart and con- 
, at the topand bottom, these chambers being 
*posed to the fire; but the fact of the use of such 


spaces involving much staying led to their being 
abandoned. Ogle’s boiler consisted of a number of 
vertical tubes connected by horizontal branches, 
and exposed to the fire, each tube being traversed 
by an internal tube, which afforded additional 
heating surface; and James’s boiler was made up 
of a number of annular tubes of square section, 
these rings being placed side by side, so as to form 
akind of flue, in which the firegrate was situated. 
Perkins’s boiler, built up of a number of horizontal 
tubes of small diameter connected at their alternate 
ends by short vertical junction pieces screwed into 
them, is well known to most of our readers, while 
the Belleville and Jordan boilers have been fully 
described in our pages.* The Harrison boiler—con- 
sisting of a number of cast-iron spheres strung on 
wrought-iron tie-rods which served to secure them 
together— proved a complete failure in this country, 
although we believe that itis still in use in the 
United States, while the Benson boiler, another 
American invention, has only been used here to a 
very limited extent. ‘The Benson boiler closely 
resembles in its general construction that of M. 
Belleville; but it differs from the latter in being 

rovided with a pump for producing a forced circu- 
sag The Field and Howard boilers are both 
thoroughly well-known, while the Allen boiler 
consists of a number of horizontal tubes from which 
hang a series of pendant tubes inclined in the direc- 
tion of the current of hot gases. ‘The pendant 
tubes are completely, and the horizontal tubes 
partially filled with water, and the difference be- 
tween the temperature of that side of each pendant 
tube exposed to the direct impact of the hot gases and 
the opposite side, together with the inclined position 
of the tubes, is depended upon to produce the neces- 
sary circulation. We have ourselves received from 
the other side of the Atlantic very favourable 
reports as to the performance of the Allen boiler; 
but none of these reports furnish sufficiently precise 
data to enable us to form any definite opinion as to 
the real efficiency of the arrangement. The last 
boiler dealt with by Mr. Cochrane was Root’s, 
special reference being made to two boilers of this 
class at present in use at the Ormesby Iron Works, 
and of the performance of which the author spoke 
highly. The Root boiler has already been illustrated 
and described in our pages (vide page 102 of our 
ninth volume), and we need not therefore re-de- 
scribe its details here. We should state, however, 
that since we illustrated it, several improvements 
have been made in the mode of connecting the tubes 
of which it is composed. Each of the boilers at 
the Ormesby Works consists of 90 tubes 9 ft. long, 
placed at an inclination of 1 in 3, the tubes in the 
lower rows being 4 in., and those in the upper rows 
5in, in diameter, while the total heating surface 
exposed is 920 square feet. One of these boilers 
is being worked with coal, and the other with gases 
from the blast furnaces, and a careful record is 
being kept of the evaporative results, According 
to one experiment, recorded by Mr. Cochrane, 
103 lb. of water were evaporated per pound of coal, 
the evaporation being effected under a pressure of 
50lb., and at the cate of 183 gallons per hour, 
while on another ovzasion, mentioned in the course 
of the discussion, 650 gallons of feed water were 
used in 3 hours 35 min., the consumption of coal 
in the same time being 5 cwt. 2 qr. 17 1b. We 
have said that 650 gallons of water were ‘ used,” 
and we have employed this term because the whole 
was not evaporated, 20 gallons being blown off. 
The temperature of the feed was not stated; but 
we may probably take the water blown off as being 
approximately equal to four gallons evaporated, and 
making this assumption, it will be seen that the 
evaporation was almost precisely 10 lb. of water per 
pound of coal. ‘This is a high result, but it must be 
borne in mind that the total quantity of water 
evaporated was small in proportion to the size of the 
boiler, being at the rate of but 117 gallons per hour, 
or but 1.92 lb. per square foot of heating surface per 
hour. Mr. Cochrane explained this by stating that 
at present arrangements had not been made for 
furnishing to the boilers the supply of feed they 
would require when in full work, and hence the 
above results. We trust, however, that on a future 
occasion Mr. Cochrane may furnish to the Institution 
a report of the performance of the boilers when 
doing their full duty, as this would possess much 
interest for the purposes of comparison. The 
Root’s boilers at the Ormesby Iron Works are, we 
should state, being worked with water which has 
- * Vide pages 138 and 140 of our ninth volume, and page 
348 of our first volume respectively. 








passed through the tuyeres of the blast furnaces, 
&c., and this water is of such exceedingly bad 
quality that even at the present time, when the 
boilers are being very easily worked, they have to 
be blown off every four hours and cleaned out every 
six weeks, this latter operation, however, taking but 
eighteen hours per boiler, as the interior of the 
tubes are readily exposed by the removal of the end 
caps and the connecting pieces. It is, we think, 
somewhat curious, considering the bad quality of 
the water available at a number of the works in the 
Cleveland district, that surface condensers are not 
more generally employed. Such condensers, if 
used merely for condensing steam into water under 
atmospheric pressure, and not for producing a 
vacuum, would require far less surface than is 
necessary under the latter conditions, and they 
could, moreover, be very easily kept in repair. 
Mr. Cochrane’s paper was followed by a somewhat 
lengthy discussion, but of this our space will not 
permit us to speak here. 

We have already mentioned that the afternoons 
of Tuesday and Wednesday week were devoted by 
the members to visiting the works in the neigh- 
bourhood of Middlesbrough, and in our last number 
we gave some particulars of a few of the establish- 
ments thus inspected, while of others accounts 
have appeared in former volumes of this journal, 
We must, however, say a few words here concern- 
ing the Newport Rolling Mills, belonging to Messrs, 
Fox, Head, and Co., where there were to be seen 
in operation a number of the patent puddling 
furnaces, illustrated and described by us on page 
53 of our ninth volume. In these furnaces the air 
for supporting combustion is injected by the aid of 
a steam jet into cast-iron heating pipes exposed to 
the escaping gases, and in the furnaces of the most 
recent pattern its temperature is thus raised to 
about 650° before being brought into contact with 
the fuel. At the Newport Rolling Mills all the 
puddling furnaces, forty in number, are being 
gradually rebuilt upon the new system, those fur- 
naces already altered giving exceedingly favourable 
results, the consumption of coal being, in the fur- 
naces including the most recent improvements, but 
13 ewt. per ton of puddled bar produced. 

The plant at the Newport Rolling Mills includes 
a forge train with reversing gear, and a fine revers- 
ing plate mill, the clutches for reversing being in 
both these trains moved over by steam power. All 
the mill engines are fitted with Mr. Head’s crossed- 
arm governors, of which we spoke last week, and 
these latter are so sensitive that it is impossible to 
notice an alteration in the speed of the engines during 
the passage of a bloom through the rolls, either by 
counting, or by the more sensitive test of listening 
to the gearing. Another of these governors is 
fitted to a shearing machine driven by an indepen- 
dent engine, and in this case the promptness of 
action of the apparatus is especially noticeable, no 
variation of speed being observable when the cuts 
are made. One of the mill engines, also, is fitted 
with Ashton and Storey’s continuous indicator, or 
steam power meter, an instrument which has 
already been described in our pages, and of which 
we have several times had occasion to speak favour- 
ably. By the aid of this apparatus a continuous 
record is obtained of the power exerted by the en- 
gine, the work done being, as it were, continually 
added up, so that the total amount can be at any 
time read off from the dial, The instrument, in 
fact, serves a most important purpose, and as it has 
now been fairly tested for long periods of time with 
most satisfactory results, we hope to see it come 
into extensive use. When the power exerted by 
an engine is very variable, as is the case in a rolling 
mill, this power meter forms almost the only means 
with which we are acquainted for obtaining a record 
of the work actually done. Before taking leave of 
the Newport Rolling Mills, we should mention the 
method adopted there of mounting the steam- 
hammer cylinders. Instead of fixing these cy- 
linders direct to the standards as usual, each is at- 
tached to a series of superposed wrought-iron 
plates, these plates being fixed to the tops of the 
standards, with distance pieces interposed between 
their ends and the latter. The efiect of this ar- 
rangement is that the plates, which spring at each 
stroke, form a kind of elastic bridge upon which 
the cylinder is mounted, and the latter is thus 
shielded from the shocks to which it would other- 
wise be exposed. The arrangement is stated to 
have completely prevented any breakage of hammer 
cylinders since its adoption. 

During the meeting a number of objects of in- 
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terest were exhibited at the Exchange Rooms, 
Middlesbrough, and some of these exhibits we must 
notice here. Thus Mr. William Bouch, the locomo- 
tive superintendent of the Stockton and Darlington 
line, exhibited a model of his ingenious combined 
screw and lever reversing gear—which has already 
been described in our columns, 4nd which is de- 
cidedly the neatest arrangement of its class yet 
proposed—and also a set of link motion taken from 
one of his goods engines after having run over 
200,000 miles without repairs. ‘This valve motion 
was well worthy of the careful attention of locomo- 
tive engineers, as, with the exception of a slight 
looseness in the lifting links, it absolutely showed 
no signs of wear. This result had been obtained 
simply by providing ample bearing surfaces. The 
expansion link was of the double-bar kind, each 
bar being 1 in. thick, and the sliding block being 
9 in. long, so that there is no less than 18 
square inches of bearing surface to resist the strain 
in either direction. The studs for the eccentric 
rods also are 3 in. in diameter, and the journal 
which forms the connexion between the two sides 
of the sliding block, and which is embraced by the 
end of the valve spindle, is of the same dimensions. 
Notwithstanding the large bearing surfaces pro- 
vided, there is no approach to clumsiness in the 
proportions of this valve motion, and it is, in fact, 
one well worthy of imitation. Another exhibit of 
interest was a model of Janicki’s floating dock 
shown by Mr. Henry Simon, of Manchester. We 
intend next week to describe this dock fully, and 
meantime we give the subjoined sketch, which will 
show its leading features. ‘The main carrying por- 


[ 



































tion of the dock consists, as will be seen, of a large 
bottomless pontoon, ABCD, this pontoon being 
divided into compartments into which air is pumped, 
forthe purpose of giving the necessary floating power. 
As the dock rises, the air in these compartments 
will of course expand and this expansion might, by 
increasing the displacement, cause some trouble if 
means were not taken to prevent it by providing 
safety tubes, SS, open at both ends, through which 
the air as it expands can escape. Floats, F F, are 
provided on both sides, these being so connected 
to each other by chains that they are always in 
a plane parallel to the dock itself, and rise and 
fall automatically with the dock. This method of 
constructing floating docks appears to us to possess 
several important advantages, and of these we 
shall speak in due course when we describe M. 
Janicki’s plans fully. Messrs, Gilkes, Wilson, 
Pease, and Co, exhibited drawings of a blowing 
engine regulator and boilers as made by them, 
and which we intend shortly to illustrate, while 
Messrs. Fox, Head, and Co., showed an excellent 
model of their puddling furnace, and Mr. Whit- 
well models of his blast heating stoves already 
described in our pages. A considerable number 
of these stoves are now in use, and we hear very 
satisfactory reports of their performance. 

The morning of yesterday week was spent by the 
members in visiting various works at Stockton, in- 
cluding amongst others Messrs. Blair and Co.'s 
marine engine and boiler works—where there was 
a pair of compound engines in process of erection, 
and others in progress, and where one of Mr. R. H. 
‘Tweddell’s hydraulic rivetters was shown in opera- 
tion — Messrs. M. Pearse and Co.’s, and Messrs. 
Richardson and Duck s shipbuilding yards, Messrs. 
R. Morton and Co,’s brass works, Messrs. Head, 
Wrightson, and Co., foundries and bridge works, 
&e., the Thornaby Iron Works, of Messrs, Whit- 
well and Co., and numerous other establishments. 
The limited space at our disposal renders it quite 
impossible that we should enter into accounts of 
these various works here, but we shall take future 
opportunities of referring to the specialities which 
we noticed at several of them, In the afternoon, 
after leaving Stockton, and making a brief stay at 
Middlesbrough for lunch, the members were con- 
veyed by special train to Eston Junction, where 





they visited Messrs. Bolckow, Vaughan, and 
Co.’s Cleveland blast furnaces, and Mr. Thomas 
Vaughan’s furnaces at Clay Lane and South 
Bank. At Eston there are five, at Clay Lane six, 
and at South Bank nine, furnaces now in blast, 
while at the first-mentioned establishment Messrs. 
Bolckow, Vaughan, and Co., are putting up two 
new furnaces. At Eston the members had an op- 
portunity of inspecting Mr. Borrie’s conveniently 
arranged calcining kilns, illustrated by us on pages 
348 and 352 of our eighth volume. In these kilns 
the calcined ore is delivered at the bottom by 
shoots direct into the wagons or barrows by which 
it is conveyed to the blast furnaces, there being 
thus a material saving of manual labour. The 
‘* flow,” if we may term it so, of the materials down 
the shoots, is checked by sliding plates, these plates 
being situated at some distance from the openings 
through which the materials issue from the kilns. 
The object of this is to allow the materials to form 
their natural slope after issuing from the kilns, and 
then, by placing the slides at the foot of these 
slopes, cause them to be subjected to very slight 
pressure. This ingenious expedient is perfectly 
successful, and the slides belonging to the kilns at 
Eston can be moved with great ease, whereas if 
they were placed close to the openings in the kilns, 
and made the same size as at present, they would 
each be subjected to a pressure of about 23 tons. 

From Eston the members proceeded by train to 
Lackenby where they inspected the new iron works 
which have just been completed, and the plant of 
which Seales the compound blowing engines. 
illustrated by us the week before last. ‘These 
engines are being erected by Messrs. Kitson, and 
are in an advanced state, as are also the boilers 
which have been made by Messrs. Howard, of Bed- 
ford. We notice, by-the-bye, that in this case 
Messrs. Howard are putting up boilers of their 
marine type, namely, those in which the tubes are 
nearly horizontal, and are only connected to vertical 
pipes at one end. We, however, ourselves much 
prefer their boilers with the vertical tubes, and we 
are convinced that ultimately the latter will be 
found to be the preferable arrangement. From 
Lackenby the party were conveyed to the South 
Gare at the mouth of the Tees, where a slag break- 
water is in progress of construction. This break- 
water commences at Tod’s Point, near Coatham, 
and will, when completed, be about 12,800 ft. in 
length. Its construction was commenced by the 
Tees Conservancy Commissioners, in 1861, and the 
deposition of the slag blocks was begun in 1863, 
while up to the end of last year 2,002,708 tons of 
slag had been deposited at a cost of 68,9017. 17s. 5d. 
During the present year but about 100,000 tons of 
slag have been deposited, but during the few years 
previous it was tipped at the rate of about 1000 tons 
perworkingday. At one time special tipping arrange- 
ments were in use toenable the operation to be carried 
on almost continuously, but at present the tipping is 
performed in the ordinary way. During the pro- 
gress of the work large quantities of slag have 
from time to time been washed away from the outer- 
most point of the breakwater, and deposited by 
the action of the waves in curiously-formed banks 
on either side. To check this the plan is now 
being resorted to of sinking a strong timber crib 
filled with slag some fifty yards or so in advance 
of the work, and then tipping the material until 
the main body of the breakwater is made up to 
this crib, which is ultimately entirely buried. On the 
crib being reached a similar new crib will be sunk 
50 yards in advance, and so on, the cribs thus sunk 
serving to protect the point of the breakwater from 
the direct impact of the waves. Since the break- 
water has been in progress large areas of very 
valuable land have been reclaimed along the south 
side of the Tees and other reclamation works are 
now going on. The present breakwater will not 
be extended much beyond its present length, but 
arrangements are in progress for commencing the 
construction of a second breakwater, extending 
from the northern side of the mouth of the river. 
This new breakwater will also be made of slag, 
but, instead of this material being conveyed by rail, 
it will—at first, at all events—be deposited from 
keels or hopper barges. After inspecting the break- 
water works, the members proceeded to Saltburn, 
where, in the evening, a dinner was given by the 
Cleveland iron and engineering trades. 

Last Friday was devoted to visiting some of the 
ironstone mines, the members being first conveyed, 
by special train from Middlesbrough, to the Spa 
mine, belonging to Messrs. Bell Brothers. At this 





mine a seam, about 9 ft. thick, is being worked, aj 
about 500 tons of ironstone are being got out 
day. The workings follow the dip of the 
which is at the rate of between 2in. and 3in, per 
yard, and the wagons are hauled out by 
attached to a wire rope led over guide pulleys to, 
winding engine near the entrance. The ventilatig, 
is effected by a furnace at the foot of a shaft 180% 
deep, but, owing to this very moderate depth of 
shaft, and the consequently small height of th 
motive column of air, the system of furnace yenjj. 
lation is in this case expensive, and it is not impro- 
bable that mechanical ventilation may ultimately be 
resorted to. We may notice here that the hole 
bored in the Cleveland mines for blasting p 
instead of being circular, as is usual, are of triangular 
section, the boring bar or jumper, instead of beip 
turned partly round on its axis, being partly turne 
on each side of its cutting edge alternately. They 
is no difficulty in boring the holes to this shape, 
and they are found to be somewhat more effeetiys 
than the round holes, the corners forming points at 
which the fracture of the stone appears to com. 
mence, the line of fracture in most cases seeming to 
form a prolongation of one side of the triangle, 
The holes are from 3ft. to about 4 ft. Gin. deep, 
the average length being about 3 ft. Gin., and a 
ordinary hole is made in from 30 to 40 minutes, 
The charges of powder used vary from 1 lb, to 2b, 
according to circumstances, 

From the Spa mine the party proceeded to the 
Cliff mine, where there is a shaft descending to 
workings in a 7 ft. seam, and thence to the Hundlif 
mine, about a quarter of a mile distant, the railway 
between the two passing around a point of the cliff, 
300 ft. above the sea. ‘The Cliff and the Hundlif 
mines both belong to Messrs. Bell Brothers, and 
the workings communicate with each other, At 
the Huncliff mine the hauling out of the loaded 
wagons is done by an engine made by Messrs. John 
Fowler and Co., of Leeds. This engine is of the 
same general pattern as their ploughing engines; 
but the crankshaft and countershaft bearings are 
carried by a cast-iron framing mounted on the 
boiler, and connecting them with the cylinders, while 
the winding drums are mounted on a horizontal 
shaft carried by independent framing. The whole 
engine and boiler is mounted considerably above 
the adjacent ground level, on ang of cement con- 
crete, which appear to serve their purpose admir- 
ably. The engine just referred to does its work 
very satisfactorily, and raises 1000 tons of or 
20 fathoms with a consumption of 7 cwt. of coals. 
We may mention here that altogether Messrs. Bell 
Brothers are now drawing 15,000 tons of ore per 
week from their various mines. 

Leaving Huncliff, a visit was next paid to the 
Liverton mines, where there was a new winding 
engine to be inspected. At the time of the visit 
the winding at the main shafts was being done by 
a pair of engines made by Mr. Robert Daglish, of 
St. Helens, these engines being geared to the drum 
shaft ; but the new and larger engines which have 
just been erected by the Sandycroft Foundry Com- 
pany, of Chester, are now ready for work, and 
they were, in fact, shown running on Friday last. 
They have a pair of 30in. cylinders, with 5ft 
stroke, and the cranks are fixed on the end of the 
drum shaft, so that the drum, which is 10 ft. in di- 
ameter, is driven direct. As far as workmanship 
goes, the engines appear to be a very good job; 
but their design is much marred by the manner in 
which the eccentric rods have been arranged. The 
valves are of the equilibrium class, lifted by arms 
on rocking shafts, which are in their turn actuated 
by link motion. The eccentric rods are very long, 
and to save lifting their whole length with the 
link, each rod is jointed at the centre of its length, 
and attached there to the upper end of a vertical 
rocking arm. The effect of this, of course, 18 that 
when the engines are reversed that part of each ec- 
centric rod which is between the joint. be men- 
tioned and the expansion link, is alone lifted up or 
depressed. So far the arrangement is a good one, 
but unfortunately the eccentric rods have not been 
planned to extend in a straight line from the © 
centric straps to the expansion link, but that por 
tion of each rod lying between the eccentric wd 
and the middle joint is made to slope away 20m 
zontally at a considerable angle with the a 
of the engine, and thus an objectionable side — 
is placed upon the rocking arms by which the } : 
at the middle of the length of the rods — 
ported. This strain the arms are unfitted to ‘sie 
and as the alternating strains on the two eccel! 
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ach engine tend to alternately force the 
ee ae, = draw them apart, and as the 
clearance is but small, we fear that before the bear- 
ings have become much worn striking will take place 
between the rocking arms. 

From Liverton the party proceeded to the 
Skinningrove mine of Messrs. J. and J. W. Pease, 

ing on their way over the Kilton viaduct. The 
fatter, which is on a curve, is situated at a great 
height above the valley, and consists of lattice girders 
supported by stone piers. The descent into the 
aa in which the Skinningrove mine is situated, 
is effected by a: zigzag, averaging, we believe, 
1 in 40, but having some portions as steep as lin 33. 
The valley of which we are now speaking possesses 
an historical interest from the fact of the Cleveland 
ironstone having been first discovered at its mouth, 
and the spot from which the first samples were 
taken was pointed our to the visitors last Friday. 
Of the Skinningrove mine there is but little to say 
except that it is worked by extensive levels, and 
that the haulage is performed by an endless rope 
driven by one of Messrs. John Fowler and Co.’s 
clip drum ploughing engines situated at the prin- 
cipal entrance. A second winding engine, also 
constructed by Messrs. Fowler, has just been 
erected within the mine itself at a considerable 
distance from the surface. This engine has a pair 
of 16 in. cylinders, and it is fixed at the top of a 
boiler of the locomotive type, the waste gases and 
the exhaust steam being led off by a flue com- 
municating with the ventilating shaft. We noticed 
near the mouth of the Skinningrove mine the parts 
of one of Mr. John Cooke’s rotary ventilators 
lying ready for erection. This ventilator was illus- 
trated and fully described by us on pages 269 and 
971 of our eighth volume, and entertaining as we 
do, ahigh opinion of its merits we are glad to see 
that it isabout to be tested on a largescale. After 
visiting the Skinningrove mine, and partaking of 
alunch which had been provided, the party re- 
turned by special train to Middlesbrough. 

Saturday was the last day of the meeting, and it 
was devoted to visiting works at Darlington, 
Hartlepool, Middleton and the Whitby Valley. 
Hartlepool and Darlington attracted the greatest 
number of visitors, and at each place there was 
much really worth seeing. At Hartlepool the 
rincipal works inspected were those of Messrs. 
Thomas Richardson and Sons, who are now steadily 
turning out compound marine engines at the rate 
of a pair every fortnight. These engines, which 
are of the two-cylinder type with intermediate re- 
ceiver, are of an exceedingly neat and good pattern, 
designed by the manager of the works, Mr. J. 
Smith. As we intend to illustrate a pair of these 
engines in an early number, we shall not attempt 
to describe them here; but we cannot let them 
pass without bestowing a word of praise upon the 
manner in which they have been planned, so as to 
enable them to be constructed at a moderate cost, 
and at the same time to obtain thorough efficiency. 
The boilers made by Messrs. Richardson for use 
with these engines are all of the cylindrical type, 
fired from both ends, the furnaces communicating 
with a central uptake from which the tubes return 
to the ends of the boiler. These boilers are found 
to do a good duty, and, provision being made for 
the admission of air at the bridge, they answer well 
for burning north country coal. The boilers are 
butt-jointed and double rivetted, both inside and 
outside covering strips being used at the longi- 
rey seams, A noticeable point about them 
iso is, that instead of the end plates being flanged 
over around their peripheries to meet the barrel 
the barrel plates are flanged inwards to meet the 
-_ Plates, the latter being kept flat. With boilers 
a hs ~ in diameter and upwards, this flanging 
less As wh + plates can be performed with far 
ives work ay) : flanging of the end plates, and 
Richardoon’ S thrown upon the iron. At Messrs. 
the plate rm a special furnace is used for heating 
to the — be engod, the latter, after being bent 
the part to Sohuatbines =n a oo 
of tuyeres, "The i 1es in the fire between two pairs 
pot trata € heating appliances are, of course, 
bendin 7 ranged with respect to the block for 
Richardeon’ . rivetting is performed at Messrs. 
rivetters ni 4 y., means of one of Cook’s steam 
gether of the boilerwork turned out is alto- 
marine.en lige creditable kind. Besides their 
Richardec™ : works and rolling mills, Messrs. 

- n have also extensive foundries, from 
turning out, amongst other 
ast-iron railway sleepers per 


Which they are now 
Work, 100 tons of ¢ 





day. At the time of our visit the foundries were 
principally employed on sleepers, of Mr. Livesey’s 
pattern, for tramways at Buenos Ayres, and ex- 
cellent sleepers they are. One we saw tested stood, 
before cracking, eight blows from a tup weighing 
3} cwt., and falling 10ft., this tup striking on a 
bar placed on the sleeper in the place which would 
be occupied by the rail, and resting on the pieces 
of wood lying in recesses in the sleeper, and 
the latter being itself bedded in loam. The resist- 
ance offered by this particular sleeper was certainly 
somewhat exceptional, but it was a common thing 
for the sleepers to resist three or four such blows 
before fracture. Of course in producing these 
sleepers machine moulding is resorted to, and an 
arrangement is adopted which, although not pe- 
culiar to Messrs. Sidecione works, we may 
notice here. This arrangement is as follows: 
At different points in the foundries are laid down 
elliptical lines of about a foot gauge, and on these 
lines run the moulding boxes for the sleepers, the 
lower halves of these boxes being provided with 
wheels.- On one side of the ellipse the bottom 
halves of the moulds are rammed up on carefully 
prepared metal patterns, and they are then passed 
on to a point where they receive the cores and the 
top boxes, the latter being rammed up in the centre 
of the space enclosed by the elliptical line. Being 
then again passed on they arrive at a point where 
the metal is poured, and then a few minutes being 
allowed for setting, they are passed on to a point 
where the castings are withdrawn, while, finally, 
they complete the circuit, and reach their starting 
point, where they are refilled. Under these cir- 
cumstances, when in regular work, the moulding 
boxes are continually progressing round the ellip- 
tical circuit, and the various operations follow each 
other so rapidly that each pair of boxes is used 
over and over again from three to four times per 
hour. As we have already said, however, our space 
does not permit us to describe in detail any of the 
establishments visited, and we must, therefore, 
take leave of Messrs. Richardson’s works, and con- 
tent ourselves by stating that, amongst the other 
establishments inspected at Hartlepool were the 
shipbuilding yards of Messrs. Withy, Alexander, 
and Co. ; and Messrs. Denton, Gray, and Co. ; and 
the works of the Hartlepool Malleable Iron Com- 
pany, &c. 

At Darlington the only works we ourselves had 
the opportunity of visiting were the Shildon Engine 
Works, belonging to the Stockton and Darlington 
section of the North-Eastern Railway. These 
works include a fine range of shops laid out in 
accordance with the most modern practice and con- 
taining a number of remarkably fine tools adapted for 
locomotive work, the whole being driven by a pair 
of side-lever engines (formerly we believe employed 
in the neighbourhood as winding engines) fitted 
with surface condensers. Amongst the special 
‘‘ dodges” about the works, we noticed a very 
handy little tool for turning up crank pins without 
removing them from the wheels. This machine is 
fixed to the wheel itself, being set fair by a centre 
entering the end of the crank pin, and the turning 
up is then effected by a tool which is carried round 
the crank pin, and which has the necessary feed- 
motion imparted to it. Another very handy tool 
is that employed at these works for refacing valve 
faces, the facing being performed by cutters, which 
revolve round a centre, while the latter is moved 
slowly across the face. The facing tools thus make 
a series of circular cuts overlapping each other, and 
we should expect that the work turned out will be 
very good. Amongst the tools also we noticed one 
of Justice’s dead-stroke spring hammers, of the 
performance of which we heard favourable accounts. 

Much of the traffic on the Stockton and Darling- 
ton line and its branches is of a very heavy character, 
and Mr. Bouch has lately designed and built some 
exceedingly fine six-coupled goods engimes for 
working it. ‘These engines include many features 
which render them worthy of special notice, and we 
hope shortly to be able to lay a complete account 
of them before our readers; meanwhile we may say 
a few words concerning them. Amongst other spe- 
cial details these engines are fitted with an arrange- 
ment of steam counter-pressure brake, designed 
by Mr. Bouch, and which he has used extensively 
with much success. According to these plans 
the ordinary cylinder cocks are done away with, 
and the four ends of the two cylinders are connected 
by pipes with a three-way cock placed centrally 
beneath the smokebox. This cock also communi- 
cates with the exhaust and with a pipe which 








tends backwards, and ultimately opens into the 
tender tank, while it also communicates with the 
warming cock, This arrangement serves several 
purposes. Thus, in the first place, it enables a 
portion of the exhaust steam to be discharged into 
the tender tank for heating the water; secondly, it 
enables the mixed steam and water which is ordi- 
narily blown out of the cylinder cocks when the 
latter are open to be returned to the tender ; and, 
finally, when the engine is reversed it enables 
steam to be admitted to the cylinders against the 
piston, the communication with the exhaust and 
with the tender tank being in this case shut off, 
and the warming cock partly opened. The engines, 
of which we are speaking, are also fitted with an 
arrangement of feed water heater well worthy of 
notice, this heater being formed by making the 
chimney with a double casing, and providing the 
smokebox with a double top. When this heater is 
in use, the water is drawn from the tender tank by 
one of the pumps with which the engine is pro- 
vided, and is discharged through an annular rose 
situated within, and at the top of, the double 
chimney. ‘The water is thus discharged in a finely- 
divided state amongst a portion of the exhaust 
steam, which is led into the heater through a 
suitable branch, and the water thus heated falls 
down into the chamber formed by the lower part 
of the chimney casing and the false top to the 
smokebox. From this chamber it is drawn by a 
second pump, and forced into the boiler. A glass 
gauge at the side of the chimney enables the driver 
to keep the water in the heater at the proper 
height, and the whole arrangement is very simple 
and efficient. Of the valve motion adopted by Mr. 
Bouch, we have already spoken, and we may add 
that throughout his engines great care is taken to 
provide ample bearing surfaces. We much regret 
that the length to which this notice has already 
extended does not permit us to speak more fully of 
the Shildon Works, or to describe the Stockton and 
Darlington locomotives in greater detail. We 
hope, however, at some future time to have an 
opportunity of making up for our present omis- 
sions, and meanwhile we may conclude by stating 
that we believe there is no rolling stock in the 
kingdom possessing more points of interest for 
locomotive and carriage superintendents than that 
on the old Stockton and Darlington Railway. 





THE “WATERSTAAT” OF HOLLAND. 
No. II. 


Havine for basis the principle that a regular and 
disinterested management of the Waterstaat was 
of paramount importance, and that, by such alone 
unity in plan and execution, with its wholesome 
consequences, could be secured, the first organisa- 
tion was a bold step taken in the control of all that 
concerned the department; since, by it, not only 
were all the works undertaken at the national ex- 
pense brought under the control of the members of 
the Board, but the superintendence of all dykes, 
watercourses, dyke boards, peat digging undertak- 
ings, &c., was placed in their hands; so that every- 
thing having reference to the Waterstaat was con- 
sidered the care of the nation. 

Thus, from 1798, the Institution of the Water- 
staat may be said to date. It has undergone several 
modifications, ‘To trace it through those modifica- 
tions in four periods is our present object. 

The first period from 1798 till 1817, when F. W. 
Conrad, the younger, first entered the service. The 
second from 1817 till 1830. ‘The third from 1830 
till 1849, and the fourth from 1849 till 1870. 

In consequence of the coup d’état of the 12th 
June, 1798, which put an end to the Executive 
Government, as well as to the Representative As- 
sembly, though without overthrowing the newly 
adopted constitution, the definition of the instruc- 
tions designed for the guidance of the agent (minis- 
~_ who was to have charge of the Waterstaat, was 
deferred till December of the year following, and 
not issued by the executive till February, 1800. 

By them three sorts of works were distinguished. 

1. Those undertaken and maintained at the 
national cost, and those to which private land- 
owners had contributed, these were placed under 
the immediate control of theagent. 2. Those done 
and maintained at the expense of private persons, 
but subject to the approval of dyke-motes, were 
only under the superintendence of the agent. 3. 
Those subject to no approval, and over which no 
superintendence was held. 

esides, these instructions prescribed the appoint- 
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ment of a Commissaris-Inspecteur for the control 
of the Waterstaat; hence the necessity of a 
second organisation, which was resolved on, on 
the 26th July, 1800. By this a Commissaris-In- 
specteur-in-chief was appointed, with fifteen Com- 
missarissen - Inspecteurs, whose duties were dis- 
tributed over five districts, viz., in the districts of 
the rivers Ems and Old Yssel two, of the Rhine 
two, of Amstel and Texel four, of Delf and Bommel 
and a part of the Schelde and Maas four, besides 
Brunings, who did duty in that of Amstel and 
Texel also. Of the Schelde and Maas three, 
Brunings was Commissaris-Inspecteur-in-chief. 

The tendency to centralisation which charac- 
terised the former period abated, a reaction followed, 
and much power and influence that had been taken 
from the Departmental Governments was restored 
to them. ‘These modified opinions had much in- 
fluence on the Waterstaat. ‘The works affecting 
the canals or flowing rivers of the country, their 
safety and traflic, in which more than one depart- 
ment was concerned, remained under the general 
Government of the republic. Of those works an 
inventory was kept, the other works were placed 
under the control of the Departmental Governments, 
who had to provide for their maintenance. In 
the last all works, those of the Departmental 
Governments included, were submitted to the orders 
of the Government of the State. ‘The consequence 
of this was, the third organisation of the Water- 
staat. 

The new order of things, however, required time 
for its introduction. In August, 1802, the Com- 
missarissen - Inspecteurs were maintained though 
provisionally only, but placed under the orders of 
the Departmental Governments, so far as the works 
under their superintendence were concerned, at the 
same time the office of agent for the superintendence 
of the Waterstaat was abolished, and his duties 
also provisionally confided to a board of the Home 
Office; which, on the 3rd of October, 1803, was 
discharged, and in consequence of a resolution of 
the ministry of the States (2nd September, 1803), 
two committees of superintendence were appointed, 
who together immed permanent board for : 

lst., the rivers. 2nd, the sea harbours and 
channels. Both committees were composed, at 
first, of a chairman appointed by the Government 


from their own body; and afterwards, that for the 
rivers, of a member of the Home Office and of nine 
or ten members to be appointed by the Depart- 
mental Governments for Holland, Guelderland, 


Utrecht, Over Yssel, and Braband. And that for 
the sea harbours and channels, of a member of the 
Board of Admiralty, and from four to eight members 
appointed by the Departmental Governments of 
Holland, Zeeland, Friesland, and the town and 
province of Groningen. 

The members of these committees were not to be 
chosen from among officers in the service of the 
Waterstaat, Under these two committees of super- 
intendence, the officers of the general service of the 
Waterstaat were placed. ‘The labours of the com- 
mittee for the rivers were distributed over two dis- 
tricts, each having two inspectors, that for the 
sea harbours and channels over four districts, each 
having one inspector. The staff of the general 
Waterstaat, of the Batavian Republic, under the 
two committees, was composed of one director- 
general, one clerk attached to the director-general, 
eight inspectors, three land surveyors, two assistant 
land surveyors, six upper surveyors, twelve sur- 
veyors and sub-surveyors, three fascine (kribben) 
workmen, one treasurer, one keeper of the gauge 
lists, in all, thirty-eight officers. Besides these were 
several officers of the Waterstaat engaged by the 
Departmental Governments under various titles, so 
that the total amounted to seventy-four officers of 
the Waterstaat. This gave rise to two classes of 
officers of the Waterstaat. ‘These two committees 
of superintendence met only twice a year; with 
which arrangement a constant superintendence was 
incompatible. ‘They vere dissolved on the Ist of 
May, 1805, by a Government resolution under the 
Grand Pensionary Ru‘ger Jan, Schimmelpeninck, 
and the control of the Waterstaat over the rivers, 
and over the sea harbours and channels was con- 
fided to a board of superintendence composed of 
the Secretary of State, as chairman and four mem- 
bers to be appointed by the Grand Pensionary, 
who were to meet the members, deputed by the 
Departmental Governments twice a year, but meet- 
ing once a fortnight for the despatch of business. 
On account of the modifications resulting from this 








resolution, the fourth organisation of the Water- 
staat took place. 

About this time, the director-generalship of the 
Waterstaat became vacant by the death of C. 
Brunings. During the rule of Schimmelpeninck, 
the office was not filled; but by a decree of the 
10th of June, 1805, the duties of it were confided to 
two inspectors, one from the department of rivers, 
and the other from that of the sea harbours and 
channels, an arrangement which by no means tended 
to promote the unity aimed at by the committee of 
superintendence. In the evening of the 16th of 
May, 1806, at the Hague, whither he had gone to 
be present at the first deliberations of the committee 
just mentioned, C. Brunings died suddenly in the 
arms, literally of his pupil and friend, F. W. Conrad, 
the elder. From 1764, when after the death of 
van Noppen, he was appointed overseer of Rhine- 
land, and the dyke and sluices at Spaardam, he had 
been the chief hydraulic engineer of his time. In 
1766, he was engaged in an important inspection 
of the lakes of Haarlem and Leyden, and to 
give his advice on the imperfect state of the Water- 
staat, of Rhineland, and the dangerous enlargement 
of the lake of Haarlem. He was principally instru- 
mental in the improvements brought about by the 
distribution of the waters of the higher rivers ; 
while so engaged, he invented an instrument (rheu- 
mameter) by which the average speed of the cur- 
rent at any section of ariver can be ascertained. 
His plans for counteracting the choking up of the 
Yssel, and obtaining greater depth for the naviga- 
tion at Amsterdam; his share in the new harbour 
at the Niemvediep; what he did with regard to 
the peat digging undertaking in the Krimpener- 
woard, and the draining of that tract surrounded 
by the rivers Lek, Yssel, and Maas; his securing 
the sea beach from the mouth of the Maas to the 
Hondsborche, near Pettin; the draining of the 
pools near Niennkoop and Zevenhoven, the works 
at Hellwoet, in 1798, and the part he took in the 
plan for draining the lake of Haarlem, have estab- 
lished his fame. This period of this committee 
was characterised by the important act of 24th of 
February, 1806, containing a general law on the 
rivers and streams of the republic which is still in 
force, and is of great use by defining the rights and 
working of the superintendence. 

After Louis Napoleon was proclaimed King of 
Holland, a royal decree was issued by which to secure 
as much unity and unanimity in the administration 
as possible, the existing state of things was to be 
superseded by a director-general of dykes, bridges, 
and roads, assisted by a permanent council, and by 
one or more inspectors-general. A committce was 
appointed to inquire into what existed in France 
of this kind, what had been done, and what there 
was to be done in Holland. After this inquiry had 
been made by virtue of a royal decree (20th of 
January, 1807), the general administration of the 
Waterstaat was regulated, from which resulted the 
fifth organisation of the Waterstaat. 

The general administration was composed of one 
director-general, five members, one secretary- 
general, and one inspector-general. ‘The director- 
general was A, Twent, the inspector-general, F. W. 
Conrad, By this the committee of superintendence 
was superseded. The other officers kept their 
places and were included in the general adminis- 
tration. After the death of F. W. Conrad, (Feb- 
ruary 6th, 1808), his place was not filled by one 
person, but two inspectors-general were appointed, 
J. Blanken and A. F, Goudriaan. The Waterstaat 
was not now a separate department of the state 
nor was it attached to the Home Office, but by a 
royal decree (January 2lst, 1802), the general ad- 
ministration of the Waterstaat was superseded, 
and the Home Minister made director - general, 
supported by a committee of theoretical and practical 
men termed the central committee. By this, how- 
ever, the business proper of the Waterstaat was 
not changed; but by a royal decree (May 22nd, 
1809), the Waterstaat was again made a separate 
department with A. Twent at its head. 

(To be continued.) 








Cutan Rattway.—The San Felipe and Llaillai Railway 
was expected to be opened for traffic last month. The con- 
tinuation of the line as far as Los Andes was to be com- 
menced as soon as the surveys and plans were finished. The 
mew of the Chillan and Taleahuano Railway between 

alcahuano and Malvoa was expected to be ready for general 
traffic early next year. The Chilian Government has in- 
vested largely in railways, but they are expected to prove 
fairly productive. 





NOTES FROM PARIS. 
Paris, July 30, 1871, 
RAtLway TRrarfic. 

THE different railway companies have recommenced the 
publication of their weekly receipts, and the tabular State. 
ments show an excess of receipts over those of the corre 
sponding week of 1870. On several lines the first six montiy 
of the current year is also in excess of the first half of the 
last year. 

Tae Crepit Foncier. 

The Credit Foncier has suffered less than was feare4 from 
the terrible crisis through which we have passed. It yjy 
declare this year only a very small dividend, but the report 
of the general meeting of shareholders announces that ths 
position of the company is entirely satisfactory. 


Tue GENERAL CONVEYANCE CoMPAny, 

The General Carriage Company held its meeting on th 
27th ult. The number of horses has decreased fron 
9620 in 1870 to 3051, and the agents of the company ap 
actively occupied in fillingup the deficiencies by important 
purchases. The traffic receipts of 1870 were about 14 
millions of francs, about 24 millions less than in 1869, The 
dividend has been fixed at 10 francs per share. 

TRANSPORT. 

The insufficient means of transport continue to occupy 
the attention of producers, merchants, and consumers, The 
National Assembly and the Administration have adopted 
many measures for improving the unfortunate situation, 
Those companies most pressed with business must of 
necessity hire rolling stock from less occupied lines, and 
will have to call in the aid of coasting vessels ; the State 
places at the disposition of trade many transport ships of 
heavy tonnage, and instructions have been sent to the com- 
panies on the different means of increasing the transport of 
merchandise. 


Tue DANGERS OF GASHOLDERS. 

There are often many discussions provoked on the dangers 
incurred by the proximity of gasholders. Upon this subject 
some interesting facts were observed during the siege. Two 
gasholders had been struck by shells, the one at Ivry, the 
other at La Villette. In the first case the gas ignited, and 
burnt during ten minutes, with a mass of fire, which dis- 
appeared for want of material when the holder was empty. 
During this conflagration the top of the holder sank upon 
its supports, absolutely as if it were furnishing gas to the 
city in the ordinary course of business. There was no ex- 
plosion, no other damage than the holes made by the shells. 

At Villette a shell pierced and burst within a gasholder, 
liberating the gas; the fragments of shell perforated the 
plates in nine points. Under the pressure of the dome of 
the holder the gas escaped into the air through the oper- 
ings, and it would have entirely disappeared, as at Ivry, if 
the workmen had not immediately stopped the apertures 
Here no ignition, and, a fortiori, no combustion occurred, 
and no damage beyond the rupture of the plates. 


Tue Late M. Payen. 

France has recently lost one of her most eminent 
chemists, M. Payen, who died, on the 13th of May, of 
apoplexy. M. Payen was professor of industrial chemistry 
at the Central School since 1830, and at the Conservatoire 
des Arts et Métiers since 1839, a member of the Institute 
since 1842, and was one of the men who have rendered the 
greatest services to industrial and agricultural chemistry 
by the immemorable labours which adorned his long career. 
We may notice, amongst others, his researches into animal 
manure, on disinfection, on the elementary composition 
of starch and gums, on acetates, on beetroot and cane 
sugars, on india-rubber and gutta-percha, on fatty matters, 
and on paper. These, and many other works published in 
scientific periodicals, in books, and in a large series of 
pamphlets, are daily used in all the industries to which 
they refer, and have powerfully contributed to the mar- 
vellous progress in which the application of chemistry dur- 
ing the past twenty years has so wonderfully contributed. 


CONGELATION OF WATER. 

M. Boussingault communicated, at a recent séance of the 
Academy, a report of some curious experiments that be 
made on the congelation of water during the rigours of the 
past winter. It is, of course, known that water, in freet- 
ing, tends to dilate with very considerable force, equal to 
that which would be necessary to apply to ice to reduce its 
volume 8 per cent. The historical experiments of the 
Academician of Florence and those of Hughens, in 1667 
are very familiar. M. Boussingault proposed to seek, by 
experiment, if, in opposing to the dilatation of the water’ 
sufficient force, freezing could be prevented at very low 
temperature. He took a cast-steel cylinder, 18 in. long 
1} in. diameter, and in it was drilled a hole } in. diameter 
9} in. deep. The end of this tube could be hermetically 
closed by a screw joint. It was cooled down to & ae 
perature of 39.20° Fahr., and filled with distilled water 
the same temperature. It was then hermetically cl 
after a small fragment of steel had been introduced. 43 
apparatus was then exposed to the following temperatures 
8.60°, 10.40°, 14.80°, and 11.20° below zero, and at é 
trial it was possible to tell by the movement of the stee 
fragment that the water was unfrozen. The water oiery 
instantly when the pressure was removed. These of 
ments were afterwards repeated with precisely similar 
sults. The results, which might have been foreseen, posse 
interest, however, and it would be worth while to repe 











Avcust 4, 1871.] 


ENGINEERING. 





81 











a 
the experiments, with a suitable apparatus, to ascertain the 
pressure brought against the sides of the tube, and also the 
exact pressure necessary to resist congelation. 

Tur Biast FURNACE. 

M. L. Gruner has undertaken ‘some | researches with the 
action of carbonic oxide on the oxide ofiron. He has taken as 
a point of departure the facts published by Mr, Lowthian Bell, 
of Middlesbrough. In submitting the iron ores to the action 
of the gases in the high furnaces at a temperature of from 
300 to 400 deg., they are seen at the end of some hours, not 
only to be reduced partially, but also to be covered with 
floculent carbor, to fall in powder, and to increase in volume. 
The proportion of carbon thus deposited reaches 20 and even 
25 per cent. of the weight of the mineral. ; The same effect 
is produced by pure carbonic oxide at this temperature of 
300 or 400 deg., although in working at a red heat, there 
would never be any carbon deposited, neither with the pure 
carbonic oxide, nor with the gases of the blast furnace. 
Such are the facts stated by Mr. Bell. 

M. Gruner has made, moreover, experiments in studying 
these facts, and the following are the principal conclusions 
he has drawn from his trials : 

In passing the same gas over metallic iron at the same 
temperature, this iron becomes equally covered with 
powdered carbon, but this phenomenon is attributable to 
the existence of traces of carbonic acid, or of bodies con- 
taining oxygen capable of transforming into carbonic acid 
apart of the carbonic oxide, for it is produced, more or 
less, when the iron is not free from all mixture of oxide. 

These deposits of carbon appear to be of ferruginous 
carbon, holding from 5 to 7 per cent. of iron, similar to 
certain graphites in which the presence of iron is indicated. 
This deposit is only produced when there is with the iron 
the protoxide of iron. The carbonic oxide becomes par- 
tially converted into carbonic acid by the deposition of 
carbon, the carbon fixing itself on the iron and the pro- 
toxide retaining the oxygen, but this reoxidation is only 
reproduced when the reducing action of the carbonic oxide 
is partially affected by the carbonic acid. 

The pure carbonic oxide is not changed by iron deprived 
of all traces of oxygen. In the same way carbonic acid, 
if it acts only on iron, gives no deposit of ferruginous 
carbon. 

If the temperature is raised to red heat, the deposit soon 
ceases, and even the carbon already deposited is consumed. 
Regarding blast furnaces, it is in the upper part that the 
carbon should be deposited with minerals, and this deposit, 
by its internal mixture with the oxide of iron, ought to 
facilitate the ultimate reduction of the minerals and that 
of the carbonic acid. 





THE PRESIDENT OF THE BRITISH 
ASSOCIATION. 

THE Council of the British Association showed a wise 
judgment in selecting Sir William Thomson as the Presi- 
dent for the present year. In profound mathematical 
acquirements, and in the mathematical treatment of phy- 
sical questions, Sir William Thomson stands almost, if not 
quite, unequalled among living philosophers; and he has 
many claims upon the members of the British Association, 
if we bear in mind that the chief object of that institution 
is to give active encouragement to the prosecution of re- 
search in the physical as well as in the so-called natural 
sciences. 

Sir William Thomson was born in the year 1824, in the 
town of Belfast, where his father, Dr. James Thomson, was 
a professor of mathematics, and whence he removed in 
1832 to Glasgow, to occupy a similar position in the 
I hiversity of that city. After proceeding so’ far with his 
education in Glasgow, he went to Cambridge, where in his 
twenty-first year he graduated as second wrangler, and 
Smith's prizeman in 1845. His brilliant preliminary career 
was marked by his election to the fellowship of St. Peter's 
College, and at the age of twenty-two years he was elected 
to the Professorship of Natural Philosophy in the Uni- 
versity of Glasgow in succession to the venerable Dr. 
Meikleham, a position which he has now held for a quarter 
of a century, and in which he has become a leader of 
thought in one of the highest walks of science. His 
eminence as a mathematician led to his being appointed 
to the editorship of the Cambridge Mathematical Journal 
before he finished his University career, and in that capa- 
city he was brought into close communication with the 
Most profound mathematicians, both at home and abroad, 
many of whom contributed to the pages of the journal 
which he edited. _ While at Cambridge he devoted a great 
amount of attention to the study of electricity, and espe- 
— to the mathematical theory of that branch of 
pr Science; and it was his profound knowledge of 
led to bi and phenomena of electricity and magnetism that 

© his professional connexion with the Atlantic Tele- 

A x Companies. As is well know n, the earliest of these 
oa was attempted in the year 1858, when there 
mandated tae? success, but only such a success as de- 
trium — practicability of the enterprise. The final 
wry in 1866 is also well-known. That triumph was 

oe en part to the invaluable scientific advice of Pro- 

extheerdine and to the incalculable aid which his 
the labours , ~ rier eye appliances brought to bear upon 
pote a abs ose who were engaged in the undertaking. 
he had the eet of the untold value of those services 
ther th our of knighthood conferred upon him shortly 

conclusion of the labours of 1866. 





4 of 1871, will afford ample testimony. 





Sir William Thomson’s scientfic honours are not few. 
Amongst ‘them we may include the fellowship of the Royal 
Society of Edinburgh, and the Royal Society of London; 
Keith prizeman of the Royal Society of Edinburgh in 1864 ; 
Bakerian Lecturer in 1855; D.C.L. of Oxford, and LL.D. 
of Trinity College, Dublin, and of the Universities of 
Edinburgh and Cambridge. His scientific papers are so 
numerous that a large portion.of our space would be re- 
quired to enable us to give |their titles and the merest 
analysis of the subjects upon which they treat. Amongst 
his intimate co-workers, there are Professor G. G. Stokes of 
Cambridge, Professor P. G. Tait of Edinburgh, Dr. J. P. 
Joule of Manchester, Dr. Mayer of Germany, Professor W. 
J. M. Rankine of Glasgow, and many other savans holding 
somewhat similar positions in the ranks of physical science. 
Of the great grasp of mind possessed by Sir William Thom- 
son, a careful perusal of the presidential address delivered 
before the British Association at the Edinburgh meeting 








THE HIGHLAND AND AGRICULTURAL 
SOCIETY OF SCOTLAND. 

Tue forty-fourth annual show of this society was held 
last week in Perth, on Wednesday, Thursday, and Friday. 
The Highland and Agricultural Society of Scotland is 
the parent socicty of its kind, both the Royal Agri- 
cultural Society, whose annual show was recently held at 
Wolverhampton, and the Royal Irish Agricultural Society, 
having had their origin much more recently than 1822, when 
the first show of the Scottish Society was held. At first, and 
for four years successively, the annual shows of this society 
were held in Edinburgh; then they were held in Glasgow 
and Edinburgh alternately ; and in the year 1829 and thence- 
forward the provincial cities and towns of the northern king- 
dom were brought in to divide the honours with Edinbur, 
and the commercial metropolis in the west of Scotland. The 
first provincial meeting was held in Perth, and including it 
and the meeting of last week there have been five shows held 
in that city. 

The entries in the implement and machinary department 
were 1948, while the four years immediately preceding the 
were as follows :—Glasgow (1867), 1344; Aberdeen 1868), 
1158 ; Edinburgh (1869), 1900 ; Dumfries (1870), 1873 ; and 
thus the Perth show of 1871 stands highest in this depart- 
ment, and if the late applications in the several departments 
had all been accepted by the secretary, this year’s Exhibition 
would have been the largest ever held under the auspices of 
the Highland and Agricultural Society of Scotland. 

In the machinery in motion section there were fully fift 
entries. The Dunston Engine Works Company, Gateshead- 
on-Tyne, exhibited in this section one of Archer’s new patent 
stone breakers. Messrs. H. R. Marsden and Company, Soho 
Foundry, Leeds, exhibited one of Blake’s stone-breakin 
machines. In the same section Messrs. John Fowler an 
Company, Steam Plough and Locomotive Works, Leeds, ex- 
hibited a 6-horse power traction engine which was driven 
round the show yard at intervals. The patent vortex turbine 
water-wheel as invented by Professor James Thomson, C.E., 
Belfast, and made by Messrs. Williamson Brothers, Kendal, 
was also shown. The same firm also exhibited a portable 
steam engine of 6-horse power. Portable steam engines of 
from 5 to 8-horse power were exhibited by Messrs. Clayton 
and Shuttleworth, Lincoln, together with an improved double- 
blast finishing thrashing machine and an apparatus for 
cleaning and bagging the chaff. Messrs. Robey and Com- 
pany had a number of thrashing and finishing machines, and 
an improved straw elevator by means of which the straw, 





on being discharged from the thrashing machine, is delivered 
to the man in charge of the stack up to a height of 25 ft. 
Their 8-horse power traction engine ran to and fro in the 
show yard and attracted a good deal of attention. 

Amongst the steam ploughing machinery there was ex- | 
hibited one of the engines lately purchased by the Scottish 
Steam Cultivation and Traction Company from Messrs. 
John Fowler and Company, Leeds, at the recent show at 
Wolverhampton. 

One of the most interesting implements exhibited at the 
Perth show was shown at stand No. 98 (Hunter of Maybole, 
Aryshire). It is an American invention, a revolving veist 
mould board plough, made at Mellard’s Trent Foundry, 
Rugeley, Staffordshire. The Inspecting Committee recom: | 
poem i it for trial, as it seemed to be in the estimation of 
many persons quite the novelty of the show in the imple- 
ment and machinery department, and it was accordingly 
arranged to have the trial on the farm of South Muirton, 
about a mile from Perth, on Thursday last. The construc- 
tion of the plough is very simple. The mould-board is a 
circular piece of cast steel, about 20 in. in diameter, set at an 
angle where the mould of an ordinary plough is attached. 
As the plough cuts the furrow, the pressure of the latter 
drives the revolving board, which in its turn lays aside the 
furrow very quickly, and thus the work done very much 
resembles that executed by the spade. Itis also provided 
with a skim which insures the burying of the surface most 
satisfactorily. By means of this implement the furrow is 
very much tocknn, in fact it is half cultivated. The ground 
on which the trials were made was part fallow and part lea 
land. (On the former pretty good work was made, while the 
result on the lea land was not so good, but this may be due to 
the fact that the man who usually works the implement was 
not present at the trial. The Inspecting Committee resolved 
on subjecting the implement to a further trial and on testing 
it with the dynamometer. This was done on Friday under 
the inspection of the Implement Committee, Mr. Slight, the 
Society’s practical engineer, tested the draught of the mould- 
board plough, and found it to be on an average equal to six 
ewt. as compared with four cwt. which was the draught 
of two swing ploughs that were tried along with it. The 
work performed by the new plough, however, was very 
satisfactory. A number of Scotch farmers have each secured | 
one of the revolving mould-board ploughs, and are deter- | 
mined to give it a fair trial, 





; 


The double-furrow ploughs which Messrs. Pirie and com- 
pany, Kinmundy, L ide, Aberdeen, devised and patented 





within the last few years, are still exciting a great amount 
of interest in the agricultural mind. Indeed, at the Perth 
show they formed quite a prominent feature among the 
objects exhibited. 

essrs. John Gray and Co., Uddingston, near. Glasgow, 
who have attained almost as great an amount of ty in 
connexion with the double-furrow Fast as the original in- 
ventors, also had a large display of ploughs, including nearly 
a dozen double-furrow ploughs, together with a triple-furrow 
plough, several single-furrow ploughs, a patent anti-friction 
plough, &c. The last-mentioned plough has a wheel instead 
of the sole, and owing to this improvement it can do with 
two horses the work of three yoked to an ordinary plough, 
the depth of furrow being the same in both cases. 

Messrs. James D. Allan and Sons, Culthilt, Dunkeld, also 
exhibited a double-furrow plough claiming to havea “ radical 
improvement.” It possesses double lifting levers which are 
so arranged that one furrow can be taken up and two down 
hill without stopping the horses. The same exhibitors had 
a ridging or drill plough, in which wheels are substituted 
for the sole or slade of the implement so that the motion 
—— be more easily effected. 

or excellence of workmanship in respect of the double 
furrow ploughs which they exhibited, Messrs. Jack and Sons, 
Maybole, and Messrs. Sellar and Sons, Huntly, Aberdeen- 
shire, may be said to have borne the palm. In both cases 
the goods displayed were of first-rate quality. Various other 
firms who have gone into the manufacture of double furrow 
wy oe in order to meet the great demand which has arisen 
‘or those implements, exhibited their goods in a more or less 
creditable manner. 
ping and mowing machines were displayed in great 
numbers and in great variety as regards their structural 
peculiarities. All the well-known makers of such machines 
were represented at the Perth Show, including Kemp, 
Murray, and Nicholson, of Stirling; Law, Duncan, and Co., 
Shettleston, near { Richard Bickerton and Sons, and 
Brigham and Co.; of Berwick-on-Tweed; R. Hornsby 
and Sons, Grantham ; Lillie and Elder, also of Berwick-on- 
Tweed ; Picksley, Sims, and Co., Bedford Foundry, Leigh, 
Lancashire ; Samuelson and Co., Banbury; Walter A. Wood, 
and others. Ina number of instances the machines exhibited 
claimed to be “ new inventions” or to have “ radical improve- 
ments” embodied in their construction. jee 

Bisset and Sons, Blairgowrie; Law, Duncan, amd! Co. ; 
James Mollison, of Meigle, Methven; James Robertson, of 
Coupar-Angus, and others exhibited potato digging machines 
in some of which there were some features of construction 
worthy of commendation. In weighing machines the chief 
exhibitors were Messrs. A. and W. Smith and Co., Eglinton 
Engine Works, Glasgow, who have long made a speciality 
of this branch of business, and have deservedly acquired a 
first-class position in it. Messrs. Benjamin Reid and Co., 
exhibited, among other things, their patent sixteen-row fixed 
coulter, Aberdeen prize dise drill, which sows 4 in. apart,- 
and is specially adapted for small occupations. This imple- 
ment was invented and made by the exhibitors, and lately 
took the first prize at a trial of drills in Belgium, beating the 
famous Peenh drill of Jacques-Roubillard. 








PRIVATE BILLS IN PARLIAMENT. 

Tux Committees of both Houses have now well nigh con- 
cluded their labours for the 'present cession, so that our 
reports have become narrowed down to the bare records of 
third readings and Royal assents. On Monday last the 
following Bills received the Royal assent by commission, the 
Commissioners being the Lord Chancellor, the Duke of St. 
Albans, and Earl Cowper: The Sligo and Ballaghaderreen 


| Junction Railway, the Birmingham West Suburban Rail- 


way, the Bury Port and Gwendreath Valley Railway, the 
Great Western (Bristol and Exeter and South Devon) Rail 


| way Companies, the Killorglin and Farranfore Railway, the 


North Metropolitan Tramways, the Waterford, New Ross 
and Wexford Junction Railway (No. 8), the Ennis and’ 
West Clare Railway, the Great Western Railway, the Kent 
Coast Railway, and the Leominster and Kingston Railway 
Bills. 

The third readings have been, in the House of Lords, the 
Waterford, New Koss, and Wexford Junction Railway 

No. 3), the Midland and Great Eastern Railway (Alexan- 
ra Park Branch), the London and Aylesbury Railway, the 

West Lancashire Railway, and the Mersey Docks and Har- 
bour Bills. 

Before the House of Commons Committee on the Isle of 
Wight, Cowes, and Newport Railway Bill, the Committee 
decided that further time should be given to test the bond 
Jides of the authorised Isle of Wight and Newport Junction 
Railway with respect to the completion of their works. They 
were, therefore, of opinion that the preamble of the Bill was 
not proved. 

On Tuesday before the House of Lords Committees the 
ney of the unopposed Mersey Docks and Harbour 

ard (No. 2) Bill was passed. The preamble of the Water- 
ford, New Ross, and Wexford Junction Railway Bill (No. 3) 
was also passed and reported without amendment. This is 
a Bill to extend the time for the construction by the Water- 
ford, New Ross, and Wexford Junction Railway ay ef 
of their railways between Ballywilliam and New Ross, 
authorised by the Waterford, New Ross, and Wexford Junc- 
tion Railway Act, 1866, and the Waterford, New Ross, and 
Wexford Junction Railway (Deviation) Act, 1867. ‘The pre- 
amble of the last opposed Bill of the Session was also 
— and Bill reported with amendments, viz., the Newry 

rough Improvement and Water Supply Bill. The object 
of this Bill is to empower the Town Commissioners of Newry 
(inter alia) to purchase Halliwell’s Water Works, to con- 
struct new water works, and to supply the Townof Newry 
and neighbourhood with water. In support of the Bill Mr. 
T. Hawkesley was examined and cross-examined at _ 
— The capital proposed to be raised is 20,000/. by 
oan. 
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HYDRAULIC PRESSURE CRUSHING MILL. 


DESIGNED BY MR. JOHN WITHINSHAW, ENGINEER, BIRMINGIIAM. 
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TB accom ying illustration shows an arrangement of 
crushing mill, designed by Mr. John Withinshaw, of 
Birmingham, for adoption in those mills which consist of a 
rotating platform or table on which the material to be 
crushed is placed, with rotating rollers bearing on the table. 
The object of the arrangement is to obtain great crushing 
power without the employment of very heavy stones or 
crushers. In the drawings Fig. 1 is a side elevation, and 
Fig. 2 a section through the framing of the mill. 

‘he four supports of the mill upon which the whole of the 
framing is carried are shown at c, c. These supports 
when the mill is portable are carried by the rollers, d, d, 
upon which the mill may be moved at pleasure. The end, c?, 
of the supports, c, c, are made into pistons, each piston being 

rovided at the top with a cupped leather packing, c*. The 
raming of the mill consists of four uprights, e, ¢, havin 
arched a each pair of the said uprights being connect 
together by the cross head, f. The bottom of the uprights, 
¢, €, are connected together by the diagonal bed or founda- 
tion plates, g, bolted to the uprights. Each pair of uprights, 
¢, ¢, together with the joumnal es box for receiving the end of 
the roller shaft and the hollow cylinder of the bearing piston 
are made in one piece. The four uprights, ¢, e, their arched 
tops, and the cross head, f, joining them are hollow. 
The bases, ¢*, 6, of the upaights are made into short hol- 
low cylinders which fit upon the pistons, c, c, of the 
supports, c,¢, and work water-tight upon the pistons by 
means of the cupped packings, c®. The four uprights, e, e, 
and the cross head, J, constituting the hollow framing of the 


mill are filled with water under pressure by means of an | 





hydraulic pump connected with one of the uprights, and all | 


the parts of the mill except the fixed supports, c, c, are sup- 


ported on the water between the pistons, a the tops | to be inferior in simplicity and general applicability to 
y increasing | Kendall's atmospheric brake, illustrated and described by 


of the cylinders, e*, of the uprights, e. 
the quantity of water forced into the cylinders, e?, the 


whole mill rises, and by diminishing the water the mill is | 


allowed to descend. ‘The pan, z,on the bottom or table, i, 
of which the matter to be crushed is placed, is shown in 
Figs. 1 and 2. It is connected to the vertical rotary shaft, k, 
which shaft is supported at bottom on the bearing, /, carried 
by the bed plates, g, and turning] at top in a bearing at m, 
earried by the cross head, f. Kotation is given to the pan, 


h, i, by the bevel gearing, », p; the horizontal shaft on which | 
the rotating crushing rollers, r, r, turn loosely, is shown at gq, | 


the vertical shaft of the pan passing through an eye in the 
roller shaft. The peripheries of the crushing rollers, r, 7, are 
made to bear upon the table, i, of the rotating pan, and have 
motion given to them by the table. A variable 
the crushing rollers, r, r, on the table, i, is produced, and 
the pressure of the whole mill transmitted to the crushing 
rollers in the following manner: The ends of the roller 


ressure of | 


ehaft, g, are fitted in blocks, s,s, which are capable of a | 
| intend to describe and illustrate them in an early impres- 


rising and falling motion in the journals or boxes, ¢, ¢, 
carried by the sides of the hollow framing of the mill. The 
upper contracted parts, «, «, of the journals or boxes, ¢, ¢, 
constitute hollow cylinders, which are in communication 
with the cylinders, ¢*, e*, and hollow framing, e, ¢, f, of 
the mill, as shown. In each of the hollow cylinders, u, a 
ey v, works, the broad base of which bears upon the 

lock, #, of the roller shaft, g. The shape of the base of the 
bearing pistons, v, v, is seen in Fig. 1. The area of the two 
bearing pistons, v, v, of the roller shaft being less than the 
area of the pistons c*, c?, supporting the frame, it follows that 
the pressure of the whole mil is transmitted by the pistons, 


| 





v, v, and by;them to the shaft, g. The crushing rollers, r, r, 
are thereby pressed forcibly into contact with the rotating 
platform, ¢, and great crushing power obtained in the mill. In 
case any hard substance incapable of being crushed by the 

wer of the mill be introduced between the rotating plat- 
on or table, i, and the rollers, r, r, one or other of the 
rollers rises or is canted. The block, s, of the roller shaft, q, 
is thereby made to act upon and raise its piston, v, the rising 
of the piston forcing the water from its cylinder into the 
frame supporting cylinders, e?, and causing the whole 
mill slightly to rise. On the removal of the hard substance 
the parts of the mill resume their normal position. 








RECENT PATENTS. 
Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 








Patent Office, Chancery-lane. 

(No. 2227, 8d.) Thomas Symes Prideaux, of 209, | 
Piccadilly, patents arrangements for admitting air to 
boiler furnaces, &c., the flow being governed by an auto- | 
matic regulator. The plans may be considered as an im- 
provement on those forming the subject of Mr. Prideaux’s 
well known patent of December, 1853. 

(No. 2235, 1s. 4d.) Charles Denton Abel, of 20, South- 
ampton-buildings, patents, as the agent of George Westing- 
house, junior, of Pittsburg, U.S., an arrangement of atmo- 
spheric railway brake. This brake has of late attracted 
much attention in the United States, but it appears to us 


us on pages 319 and 320 of our sixth volume. It would 
be impossible for us to give a brief description of Mr. 
Westinghouse’s plans. 

(No. 2242, 8d.) William Oliver Johnston, of Newcastle- 
on-Tyne, patents methods of casting flanged cast-iron pipes, 
columns, &c. According to these plans, the moulds are 
provided with accurately faced chill plates, placed so as to 
give the flanges of the columns or pipes chilled surfaces 
which shall not require any subsequent facing up. This 
system of casting pipes, &c., appears likely to be useful in | 
many cases, 

(No, 2255, Is. 4d.) John Milroy, of Edinburgh, patents 
methods of constructing columnar piers or foundations of 
sections of concrete, brickwork, or stonework, lifted and 
deposited in place by a particular form of holder. These | 
plans are worthy of the attention of contractors, but as we | 





sion we need not enter into details concerning them here. 

(No. 2257, 3s.) James Robertson, of Glasgow, patents 
appliances for bending and drawing metal plates into 
parallel or tapered tubes of various sections. Many of 
the arrangements included in this patent are very ingenious, 
but the plans are too voluminous for us to attempt to 
describe them here. 

(No. 2258, 8d.) Thomas Brown, of Newgate-street, 
patents, as the agent of Charles Burleigh, of Fitchburg, 
U.S., an arrangement of air compressing machinery; which 





we certainly do not admire. According to this plan, two 
air compressing cylinders are used side by side, their pistons 
being connected to opposite cranks on one shaft and their 
upper ends being fitted with delivery valves opening intos 
single valve chest. The cylinders are arranged over th 
crank shaft, their lower ends being open ; and the inlet valves 
are fitted to the pistons. Provision is made for introducing 
water between the pistons and the delivery valves; but 
the water thus admitted will, from the nature of the ar 
rangement, be discharged in an objectionable manner each 
time the inlet valves open. 

(No. 2274, 6d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of William Hunter Van 
Cleve, of Ypsilanti, U.S., a form of washer for locking the 
nuts of fish-plate bolts, &c. This washer is made by 
punching a piece of metal plate with a hole of such form, 
that projections or studs break the line of the circumference 
on opposite sides. These stud pieces are next bent up at 
right angles to the face of the washer, and in using the !atter 
they are caused to enter the oblong hole in the rails at the 
points where its diameter is greatest. The washer is thus 
prevented from turning, and on the nut being screwed up 
against it, the washer is bent up against one of its sides 
The idea is ingenious, but we think that in the hands of 
ordinary plate layers the locking action would be found to 
be far from secure. 

(No. 2285, 1s. 6d.) Thomas Ivory, of Edinburgh, patents 
a form of rotary engine, which, except perhaps in some of 
the constructive details, appears to be practically identical 
with Mr. Beales’s well-known engine brought out many 


| years ago. 


(No. 2294, 10d.) William Robert Lake, of Southey 
buildings, patents, as the agent of Ernest von Jeinsen am 
James Monroe McDonald, of San Francisco, US., a some- 
what complicated’ arrangement of railway carriage _ 
box, the leading feature of which appears to be that the ol 
is admitted to the journal at intervals by a valve which is 
opened from time to time by the concussions which take place 
when the vehicle is running. 

(No. 2295, 1s. 4d.) James Howard and Edward —_ 
Bousfield, of Bedford, patent improvements in the d rs 
of mowing and reaping machines, which are worthy of 
notice of those interested in such matters, but which ¥¢ 
could not describe briefly. 

(No. 2296, 1s. 10d.) 
Viewforth, Edinburgh, patents forms 
traction engines, &c. We could not 
briefly. 


William Firth, of Rose-villa, 
of elastic tyres for 
describe these plans 








Tne Lamp STANDARDS OF THE THAMES EMBANKMEST— 


The ornamental lamp standards on the Thames Embsakeet 
are now being bronzed by a new process, which is © b 
rigin. It was originally intended to have done them Jol 
ordinary process, but Mr. Vulliamy having seen some sam 
of bronzing by the French method, which involves chemical 
treatment, di its application to the Em oe 
standards. The work is being carried out by — reel 
field and Co., of the Manor Iron Works, Chelsea, 4 
foundry the standards, 134 in number, were cast- 
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BAUSCHINGER’S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 
(Continued from page 51.) 

(6) Admission. The admission of steam into the 
cylinder depends, of course, in the first place upon 
the amount of regulator opening. e have, in 
Table III., on page 18 of the present volume, given 
the relative areas of these openings, and referring 
to the indicator curves published on pages 51 and 
59 of our last number but one, it will be noticed 
that where the diagram was taken with the re- 
gulator practically open, the piston obtained nearly 
the full boiler pressure at the very commencement 
of the stroke. That this condition is more @ ques- 
tion of lead than of anything else will be manifest 
by a glance at diagrams Nos. 3 and 9, engine (A), 
taken at the 2nd and 6th notch respectively. In 
the former case—the engine running near mid-gear 
—the lead amounts to 2.2 per cent. of the piston 
area, and, as shown by the diagram, the initial 
cylinder pressure was 98 per cent. of the pressure 
in the boiler; while in diagram No, 9, taken with a 
lead of but 1.6 per cent. of the piston area, the 
maximum cylinder pressure reached but 90 per cent. 
of the boiler pressure, notwithstanding the slower 
speed of the engine. 

An important consideration in connexion with 
the admission of steam is that the maximum cylin- 
der pressure be fully maintained until the closing 
of the valve; in other words, that the steam line of 
the curve traced by the indicator, should, as much 
as possible, run in a horizontal direction, To effect 
this, it is necessary to have the port fully uncovered 
early in the stroke, so that the steam can be rapidly 
introduced into the cylinder. Referring to diagrams 
taken from engine A at the 4th, 6th, and 8th notch, 
we find that the steam line is kept well up to the 
boiler pressure, and- this pressure is nearly fully 
maintained until the point of cut-off is reached. If 
we take into consideration the small amount of lead 
obtained in these cases, we must attribute the com- 
paratively good results solely to the employment 
of the Trick or Allen valve, the auxiliary steam 
passage of which permits—with a smaller amount 
of angular advance of the eccentric—a very rapid 
and good introduction of steam. 

In diagrams taken with a high rate of expansion 
and more particularly at high speeds, the steam 
line generally falls more or less during the period 
of admission, indicating that the port opening is 
insufficient. Diagram No. 1, on page 52, illustrates 
a case of this kind, taken from the Ist notch of 
engine, (A), while the engine was making 144 
revolutions per minute. Although here the initial 
pressure attained nearly the boiler pressure, yet the 
quantity of steam admitted was not sufficient to 
maintain that pressure, even for part of the stroke ; 
in other words, the steam is said to be wiredrawn 
or throttled, 


The form of the steam line of the indicator curve 
depends, however, not only upon the more or less 
rapid opening of the steam port, but also on the 
maximum length to which the port is opened. 
Comparing the distribution diagrams on page 52, of 
the two different valve gears, it will be noticed that 
the Meyer double valve motion, having less angular 
advance of the eccentric and less lap of the valve, 
opens the port both more widely and quickly than 
the shifting link motion, and owing to this cireum- 
stance the initial cylinder pressure is fully main- 
tained during the period of admission, for all de- 
grees of expansion, as demonstrated by the indicator 
curves taken from engine (G). On the other hand, 
the same curves indicate a striking discrepancy be- 
tween the boiler pressure and that obtained in the 
cylinder, but in this respect the diagrams under notice 
can hardly furnish conclusive evidence, since they 
were in most cases not taken with the full regulator 
Opening ; in this case, also, the pre-admission does 
not begin before the piston has reached the end of 
its stroke, a fact which is certainly very objection- 
able, even taking into account the slow working 
speeds of engine (G). In alluding to this fault of 
construction, we may just offer the general remark 
that we by no means approve of some of the pro- 
portions contained in Tables I., II., and III. a 
pages 1 and 18 of this volume. respectively), which 
refer to the engines experimented upon by the 
earned professor. The Meyer motion, however, 
can be 80 proportioned as to offer the two desirable 
elements of a good admission, viz., attainment of the 

iler pressure and the maintaining of this pressure 
during the period of admission ; and Professor 


speeds above 100 revolutions per minute) from 
engine (E) which support our statement. 
We have already seen that in the ‘case’ of the 
shifting link motion the early pre-admission of 
live steam from the boiler and the amount of com- 
pressed steam tend to raise the cylinder pressure— 
at the very commencement of the stroke—within 
close approach of the boiler steam gauge, but with 
the ordinary slide valve this pressure can only be 
maintained at very slow speeds. If the engine is 
making above 100 revolutions per minute, the valve 
is unable to keep up the supply for any rate of ex- 
—. and the steam line of the indicator curve 
egins to fall directly from the maximum cylinder 
pressure to the point of cut-off. In this respect 
the curves obtained from engines A and B, fitted 
with the doublé admission valve, compare very 
favourably with those of engines C and D, having 
the ordinary slide valve; the great advantages of 
the former valyé being apparent even at the slow 
speeds at which goods trains are generally run. 

That the maximum steam pressure obtained in 
the cylinder at the commencement of the stroke 
should remain as constant as possible during the 
period of admission, is very desirable, and we con- 
sider this property of the Meyer double valve 
motion practically of much more importance than 
any advantages which are often ascribed to this 
motion on account of the small compression, With 
the Stephenson link motion the same aim may be 
reached—and has already been reached in many 
cases—by the employment of the Trick or Allen 
valve with the auxiliary steam passage, and we 
certainly expect to find this simple and effective 
valve become in future more generally adopted. 

(c) Pre-release and release. 'To provide a rapid 
egress for the steam, and in order that its pressure 
may be as nearly as possible at a minimum, after 
the work in the cylinder has been performed, it is 
necessary, that the exhaust port should be opened 
before the piston reaches the end of its stroke. 
The proper amount of this pre-release depends, of 
course, upon the velocity of the piston and the 
quantity of steam to be discharged, or the degree 
of expansion. If, on the contrary, the steam be 
confined till the last instant, the back pressure, at 
the commencement of the return stroke will be 
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to 19, but its injurious effect is also manifest during 
the greater of the return stroke,, 

The condition of ample premature release of the 
steam can be satisfied in two different ways, first, 
by a diminution or, eventually, by an entire aboli- 
tion of inside lap (as will be noticed by our illus- 
trations on page 18, the valves of the locomotives 
of the Bavarian state railways are all furnished with 
considerable lap on the exhaust side); second, by 
increasing the lead of the eccentrics and the outside 
lap of the valve. Professor Bauschinger is of opinion, 
that, if necessary, the latter expedient should be 
employed. as the abolition of inside lap would dimi- 
nish, at the same time, the compression, and thus 
injure, indirectly, the pre-admission of steam. By 
increasing the outside lap of the valye, on the other 
hand, the amount of maximum cylinder pressure 
during the admission will be somewhat prejudiced, 
but this loss will be more than compensated by the 
positive advantage of a free release and the free- 
dom from back pressure ; moreover, the consequent 
loss of pressure constitutes a lesser economical dis- 
advantage since the quantity of steam admitted 
into the cylinder is, of course, of a less specific 
weight than the steam at boiler pressure. How 
far the condition of free release can be attained 
without injuring the other elements of the steam 
distribution we shall see presently, by examining 
the shifting link motion ; it will then be possible to 
arrive at data, which, in connexion with our former 
observations on the pre-admission, will lead to the 
proper construction of the main valve of Meyer's 
motion. 

If we now consider the evidence of the indicator 
with reference tothe diagrams obtained with the 
shifting link, it will be noticed that, some time be- 
fore the piston has performed its stroke, the open- 
ing of the exhaust port is marked by a sudden fall 
of the descending curve. This leads Professor 
Bauschinger to the belief that the amount of pre- 
release is too much; in fact, the loss of effective 
pressure behind the piston is nearly equivalent to 
the corresponding gain due to the reduction of 
pressure before the piston on its return stroke. A 
striking illustration of this phenomenon is afforded 
by annexed diagram, taken in the second notch of 
engine B, while running into a station. Here, the 
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considerably increased, in proportion to the period 
of admission. The deficiency of pre-release pro- 
duces in the indicator curves a sharp corner 
at the end of the stroke as shown by the curves 
obtained with the Meyer motion (engine G); re- 
ferring to diagrams Nos. 17 to 19 of the series 
on pages 51 and 52 of the present volume, it 
will be noticed, also, that a considerable loss of 
effective pressure is caused for the same reason as 
clearly shown by the area cut off from the indicator 
diagrams. Judging from indicator experiments on 
stationary engines, it would appear, that in that 
case, a pre-release equal to 4 of the port is suffi- 
cient. Referring now to Table No. II. on page 1, 
which records the amount and the beginning of the 
pre-release for the four Meyer valve gears, it will 
be seen that its highest value, for engines E, F, and 
G, is but } of the port, an amount much too small, 
particularly when the higher working speed of 
locomotives, as compared with stationary engines, 
is taken into consideration, The amount of back 
pressure against the piston during the remainder of 
the exhaust, also, depends directly upon the amount 
of pre-release and, indirectly, upon the speed of 
the engine. If the exhaust port is not well open at 
the end of the stroke, it is evident, that the greater 
bulk of the steam must be discharged during the 
return stroke of the piston until the closing of the 
exhaust port; but as the piston attains its maxi- 
mum velocity at half stroke, the minimum back pres- 
sure above the atmospheric line must then be greater 
than it would be under the more favourable con- 
dition of premature me of the steam. Thus, 
defective pre-release involves not only a direct loss 
of the work done by the steam, as shown by the 





Bauschinger has in fact obtained some diagrams (at 


corner cut off from the indicator diagrams Nos, 17 
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loss of work done, by the steam, is clearly shown 
by the areas, a dc, and, a' b' c', cut off from the 
diagram by premature release; but during the 
return stroke, the back pressure against the piston 
becomes reduced to that of the atmosphere, It 
should be borne in mind, however, that this curve 
was taken under abnormal circumstances, viz., at a 
very slow speed, yet with a short cut-off, It is a 
marked feature of the shifting link motion that the 
release increases as the link Bf rep mid-gear, 
and this condition is necessary if the engine be run 
at a high speed which is generally the case in that 
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position of the reversing lever; at starting, or in 
mounting a steep incline, on the contrary, a longer 
period of admission and a smaller amount of pre- 
release are usually employed. ‘The influence of the 
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NORWICH SEWERAGE WORKS: BOILERS AND PLAN OF PUMPING STATION. 


CONSTRUCTED BY MR. JOSEPH CLAYTON, ENGINEER, PRESTON. 
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element of speed is also clearly shown in the indi- 
cator diagrams. With increasing speed, the irregu- 
larities of the descending curve of the diagram 
become less apparent, and the change of the expan- 
sion line into that of the escape is much less distinct 
than at slow speeds, 

But in order to “p reciate the full importance of 
pre-release we should, at the same time, ascertain 
its influence upon the back-pressure line of the 
diagram. In this respect the indicator curves, taken 
from the various engines with the Stephenson link 
motion, furnish ample evidence to show that in the 





same measure as a free escape for the steam is pro- 
vided for at the beginning of the return stroke, the 


(For Desoription, see opposite Page.) 
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back pressure becomes reduced during the remainder 
of the exhaust. As we have not considered it ne- 
cessary to reproduce all the curves collected by the 
experimenters, we give, in the Table on the pre- 
ceding page, some data respecting the pre-release 
of the different engines, 








Rvusstan Rattways.—The Charkoff and Krementchug 
Railway has now been opened. The Kutais line, owing to the 
great engineering difficulties attending it, and the unusual 
number of bridges requiring to be constructed, will not be 
pow for some time to come. Several new lines have re- 
cently been projected, chiefly of a commercial description. 
The most important of these new lines is one between 
Yaraslave and Kostr vid Nerecht 
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Tae InstitvuTION oF Crvit Exarngers.—During the last 
three months the changes which have taken place in 
the only incorporated society of engineers in the United 
Kingdom, include the election of four members and eighteen 
associates, the transfer to the class of members of four a880- 
ciates, and the admission of five students. In the same 

riod the deaths have been recorded of one honorary mem- 

r, Sir John Herschel, Bart.; of two members, Mr. New- 
lands and Mr. Suermondt; and of six associates, Captain G- 
Baillie, Mr. O. Dadian, Mr. T. W. Gardner, Mr. H. de la Pp. 
Murphy, Mr. R. Ritchie, and Mr. C. Wilks. There are now 
on the books fifteen honorary members, 730 members, 1050 
associates, and 206 students, making together , a8 
against exactly 1000 on the 30th of November, 1862, 80 that 
r. ns tien nine years the gross number has been more than 

oubled. 
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McEVOY’S TIME FUSE. 

In our reports of field gun experiments at Shoeburyness, 
with Shrapeel segment shells, &¢., we have more than once 
had to record the miscarriage of a round from the failure of 
the time fuse. Although much attention has been given to 

this subject, the ordinary time fuses 
have not yet reached perfection, 
but, on the contrary, their use is 
attended with considerable uncer- 
tainty. The burning composition 
of these fuses is liable to deteriora- 
tion, and they are open to many 
other serious objections. These 
considerations have led Captain C. 
A. McEvoy, of the London Ord- 
nance Works, Southwark, to invent 
the time fuses illustrated in the 
annexed engraving. The novelty 
in these fuses consists in their 
Leary | time or distance fuses, with- 
out burning composition. Their 
action being entirely mechanical, 
it is claimed that they possess im- 
portant advantages in regard to 
safety in handling, and certainty 
of action, over culinary time fuses. 
Fig. 1 shows a fuse which acts 
during the flight of the shell, by 
means of the resistance of the air 
on small vanes, a a, attached to a 
spindle, 5, and causing the latter 
to rotate longitudinally in the 
centre of the fuse. The spindle has 
a scale of figures on its side, and 
is screwed for about three-fourths 
of its length. A firing nut, c, hav- 
ing points on its lower face, runs 
on the screw of the spindle, and 
is prevented from turning with it by 
a rib, 'd, in the side of the fuse 
which fits in a slot in the side of 
the nut. The rotation of the spindle 
runs the nut off the screw at its 
lower end, the inertia of the nut 
causes it to fall with: force on a 
thin layer < — te - the 
upper face of the screw plug, f, 
thus exploding the shell AR ne, b 
the flame from the fulminate communicating with the small 
ine of powder, h, in the lower face of the screw plug. 
The spindle with the nut attached is made to be put into 
and taken out of the fuse in action, and may be rted 
separately. To adjust the time of the fuse before firing, 
the spindle is withdrawn and the firing nut run up or 
down to the desired figure and again inserted.. The speed 
at which the spindle rotates is partly regulated by the angle 
at which the vanes are set. 

Figure 2 shows a fuse with its firing mechanism, similar to 
that just described, but acting from another law. The 
spindle, b, being eccentrically —— by arm, m, and ball, 
n, and being loose in the fuse, the arm and ball, by their 
inertia, serve to keep the spindle in one position, while the 
shell in its flight spins around it, thus running off the nut 
and exploding the shell in the manner before described. The 
calculation for the time or distance of the explosion of this 
fuse is made from the twist or pitch of rifling in the gun, 
which gives one or a number of turns to the shell in a given 
number of feet. Captain McEyoy has based this modifica- 
tion of his fuse upon the circumstance that fuses occasionally 
become unscrewed from the shell during their flight, owing 
to the contrary direction given to the projectile by the — 
of the gun. The arrangements are both very ingenious, an 
we hope to see some experiments made to determine their 
practical value. 
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PUMPING ENGINES AT NORWICH. 

Ix November last, we published in this journal (vide page 
297 of our tenth volume) an account of the system of sewerage 
works carried out at the city of Norwich from the plans of 
Mr. Alfred W. Morant, the borough engineer, and we then 
mentioned that these works included a pumping station at 
which the sewage from the low-lying districts is raised 
pean a lift of 150 ft. to enable it to be conducted through 
aconduit to the tract of land where it is used for irrigating 
purposes. When the works were in progress, tenders were 
invited for the engines required at this pumping station, and 
from the twenty-four applications sent in to the Town 
Council, the plans of Mr. hi oseph Clayton, of Preston, were 
—on the recommendation of Mr. James Simpson—ultimately 
selected, the result being the construction of the engines 
which we illustrate this week by our two-page engraving 
and the illustrations on the present and opposite page. 

Referring to these illustrations it will’ bs cous that the 
pumping machinery designed and erected by Mr. Clayton 
consists of three beam engines placed side & side in the 
Same engine-house, two of these engines being coupled, 
while the third works independently—a very convenient ar- 
Sagunent. _ The — are of identical dimensions, each 
cane, ine 35in. in diam om — 1A pee and 

ch wo pumps—namely, a high-lift pump for 
raising the sewage through the ibo ft. tt aeuie on 


tio ed, and a low-lift pum by which the storm waters can 
into the river 


: are, which adjoins the pumpin 
Se. In the case of each . oaee either or both of the 
the Eackes be worked as required. All the pumps are of 
26; ¢ and plunger class, the high-lift pumps having 

in. barrels, 18 in. Plungers, and 4 ft. 9 in. stroke ; while in 

oe the low-lift pumps the diameters of the barrels 
strok Plungers are 40 in. and 28 in. respectively, and the 
: _ 5ft. In each engine the rod of the high-lift pump 
attached to cylinder end of the beam, while the low-lift 








pump is worked from the opposite end, the whole ar 
ment being clearly shown by our two-page illustration. 
low-lift pumps raise the water or sewage from the pump 
well, and discharge it into the river through the pipes 
delivering into the flood outlets shown on the right of our 
engraving ; while the high-lift pumps deliver in a 2 ft. main 
nearly 3000 yards in length, which conducts the sewage to 
the conduit already referred to, a capacious air vessel being 
provided, as shown, at the point where the main leaves the 
pumping station. 
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The construction of the pumps and arrangement of the 
valves is shown clearly by the enlarged section of one of the 
high lift pumps, which we give on the t page. Re- 
ferring to this section, it will be seen that the suction and 
bucket valves each consist of a cast-iron ee tyra tm a 
central spindle, and faced with india-rubber, ring itself 
forming the seating for a number of ball valves, each covered 
with india-rubber. The object of these small a 
valves is to reduce the shock on the main valve at the end of 
each stroke, and this purpose they are found to fulfil satis- 
factorily, even when the engines are working at a 6 of 
20 revolutions per minute. These valves have now been in 
use about twelve months, and they are found to answer well. 

The engines are supplied with steam by four boilers of the 
Lancashire type, each 27 ft. long by 7 ft. in diameter, with 
two 2 ft. 9in. flues. We give on the opposite page a per- 

ive view of one of these boilers, while by the side 

of it there are shown, detached, one of the flues, and several 

of the fittings, such as the length of perforated pipe through 

which the supply of steam is taken off, the scum pipe and 
its attachments, the feed pipe, dampers, &c. These 

i 


longitudinal seams are double rivetted, while in the flues the 
longitudinal seams are welded and the transverse seams are 
formed in the case of the two joints at the furnace end by 
flan the rings outwards, and in the other joints by using 
sof T iron, as shown. The fittings are very complete, 
=. Association. The feed is admitted through a check- 
ve communicating with a perforated pipe, which extends 
——— within the boiler, about oy above the level 
of the furnace crowns, the use of this pipe enabling the water 
to be somewhat warmed before being di into the 
boiler, and also causing the to be distributed. 
The position of this pipe also does away with the chance 
of the water being blown out of the boiler in the event of 
the check valve leaking. The scum cock is fixed on the op- 
posite side of the boiler to the feed cock, and is furnished 
With eaeees of capesene Sevegin, 00 Somme, 
The arrangement of the engines and boiler houses, 
&e., is by. the plan on the opposite page, while our 
two-page engra’ ins clearly the 


ving ; ly t of the 
pump-wells, foundations, &c. These foundations, we may 
mention, occasioned works of some difficulty, as the pumpin, 
station ha) to stand over a depression in the cha! which 
had to be .in with concrete, and the water met with 
occasioned considerable trouble. Altogether the engines at 
Norwich are very good examples of sewage pumping 
, and at the present time when so many towns are 
eir sewerage atrangements they will be regarded 
interest. 


wi pn 





CHAIN-CABLE TESTING AND PROPOSED 
NEW TESTING LINK * 
By R. A. Pzacock, C.E., F.G.8., Jersey. 

Tux present writer had the honour to read a paper to the 
Mechanical Section at Bath, in 1864, “On Chain-cable and 
Anchor Testing,” an of which appears at p. 187 of 
the report for year. He there proposed (among other 
things) the following mode of adjusting the weights of the 
hydrostatic press :—‘‘ Provide a suitab: gone ae steel 
spring with frame and scale, nearly a Salter’s letter 
balance, and graduate it up to 5 tons while suspended verti- 
cally, by means of actual tons of pig iron placed on the scale, 
ing it down’ on the platform in connexion with 
the press, it will hecome known when the press is exerting a 
force of 1, 2, 3, &c., tons ag ei and the weights can 
-) adjusted to correspond. t weights will be multiples 
of si ones.” 


PLAN 





SECTION 


Mk) Uli _—_ 


to provide new testing links, which it 
found useful in various ways.’ The follow- 


lan and section along 
the centre of the testing link) for a cable of which the me 
is one inch diameter. 

Let the cable manufacturer provide himself with a number 
of plates of rolled iron, of the same quality as the cylindrical 
bars of iron, of which the ordi links are made. The 
thickness of each plate is to be eq: to the diameter of the 
bar for which it is provided. Hight links will have to be 
punched out of the plates (by means of a steam punch) of 
the form shown on the plan; and one new link, when filed 
half round, as shown near the letters Aand B on the section, 
will be placed longitudinally at each extremity of the cable, 
with which it will be connected, as shown on the section ; 
and a new link, after — filed as aforesaid, will be inserted 
longitudinally at — fathoms in each cable, so as to 
form a or parts of the cable ; and each cable being about 
105 long will require eight new links. The drawing 
signifies that the metal of cach ordinary link of that par- 
ticular cable is 1 in. in diameter, having the usual “stud” 
across the centre of the link. 


It is now pro 
is believed will 1 
ing is a a (illustrated by a 





Length of New Link. Breadth of New Link. 
in. in. 
Space A eo te Space ww. we «. 1 
Diameterofhole  ... lis ee of centre hole i 
Diameter of centre hole it — 
Space ... we ove Age Total breadth of link 4 
Diameter ofhole .. 1% 
Space B oat an 
Total length of link 8 
The use of the centre hole is im t. A piece of cylin- 
drical bar iron, say, 6 in. long ~ ee = less than 1 in. 


in diameter, is to be inserted into this hole, and by means of 
this bar one of the 15 fathom lengths can be connected with 
the hydrostatic press, the other end of the “length” being 
fastened at the opposite end of the platform, and then the 
testing strain any 0 applied. The remaining lengths can 








are very fine pieces of work, and are identical in their 
construction with those made by Mr. Clayton for the 
of Parliament a short time ago. In the outer shell the 
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each be tested in turn” by this method. Proverbially “ the 

ater ineludes the less,” that is, if every individual length 

withstood the test, a fortiori, every individual link has 
also withstood it; and each of the eight new links may be 
stamped accordingly, their large flat surfaces affording con- 
venient places for receiving the stamp. And if each new 
link were stamped on both sides with figures 0, 1, 2, 3, &c., 
it would at any time be known how much cable had run out 
of the ship. 

1. It might perhaps be supposed that the above-described 
precautions are alf that is necessary, it would appear, how- 
ever, the faét is otherwise. A cylindrical bar of South Wales 
iron was tested by the late Mr. Telford, and its increase of 
length, after the test, was found to be 11.68 per cent., and 
its diameter was reduced from 1fin. to 1}, it was torn 
asunder by 43 tons 11 ewt. Another cylindrical bar received 
11.87 per cent. increase of length, and its diameter diminished 
from fi in. to 14. See Barlow “ On Strength of Materials,” 
1837, p. 266 et seq. It would appear, therefore, that if a 
cable Coeeanee lengthened by testing to an amount exceeding 
a percentage of its original length, its diameter, and con- 
sequently its strength, will have been too much reduced, and 
it ought to be condemned. 

2. Links have been found to be cracked after having ap- 
parently withstood the test. It is therefore proposed that 
each “ length,” after being tested, should be lifted upon a 
bench well lighted, and of the height of a table; and then 
every link should be examined carefully with a magnifying 
glass, and next the “ length” should be turned over, and the 
other side of it be examined. If any link is found to be 
cracked, the “length” ought to be rejected. 

Ordinary prudence appears to insist that these two pre- 
cautions ought to be taken. 


ON ROAD STEAMERS.* 
By R. W. Tuomson. 

Tre question of traction engines or steam locomotives to 
work on common roads is a very old one, being of much more 
ancient date than railways. The attempt to construct a steam 
engine to run on a common road is probably the most difficult 
enterprise that mechanical engineering has ever attempted. 
It is the distinctive character of steam mechanism that it 
requires to work under almost uniform conditions, as under 
these alone can the precision of repetition be attained ; and 
it is altogether wanting in the faculty of adapting itself to 
circumstances. Even in ocean steamers, whieh at first sight 
may appear an exception to the rule, the machinery always 
performs the same definite functions. The path over which 
the vessel travels is always a yielding one, and whatever 
vicissitudes the hull may be exposed to from the state of 
the sea, the engines Chemeaives are so protected that 
they remain unaffected by these, and continue their 
own unchanging task. Now in constructing traction 
engines, engineers had to meet requirements of a ver 
different nature. They had to produce an engine whic 
should work with perfect accuracy and at the same time have 
the faculty of adapting itself to the most varying circum- 
stances. It would now have to run over a hard, now over 
a soft road ; over wet, dry, and slippery roads. It would 
have to climb hills and descend them, to pick its way over 
obstacles, to endure severe shocks, and to take a firm hold of 
all kinds of surfaces, After trying for a while, the ongineers 
found it so difficult to build a machine to fit such different 
conditions that they thought they would try if they could 
not bring the conditions to fit the machine. A uniform 
surface, and as little change as possible in level were the 
points to attain, and these were achieved by laying down 
rails. The mechanical part of the system, namely, the 
engines, having now only to fulfil their legitimate duty of 
performing one kind of work with perfect accuracy, became 
an alluring field for improvements; and so many minds 
devoted themselves to their elaboration that now, after two 
generations from the commencement of the scheme, we find 
that a very high stage indeed of perfection has been reached. 
But notwithstanding the inappreciable value of railways 
they still left unfulfilled the want of some means other than 
animal power of transport in localities where no permanent 
way could be laid; so once more engineers set themselves to 
the task of building an engine which should be able to do all 
manner of things. The problem was scarcely a scientific 
one, or rather it was not treated in a scientific manner; and 
those who engaged in it for many years carried on a sort of 
rude contest between road and engine. When it was found 
that the rough road broke the machinery, the engine was 
made so heavy that it destroyed the road. When it was 
found that the surface of the ground would offer no hold to 
the wheels, the wheels in revenge, as it were, were provided 
with claws which gripped the ground, but tore it wofully. 

At last Mr. Boydell once more thought of dealing with the 
question from a scientific point of view—that is to say, he 
endeavoured to produce a certain uniformity of conditions 
under which the engine was to work, and to this end provided 
the wheels with wooden blocks, which laid themselves down 
in a kind of endless railway. But although theoretically he 
had been working in the right direction, practically his in- 
vention was not a success, as it was impossible to keep the 
appendages to the wheels from breaking. More years went 
by, and it then occurred to the inventor of the road steamer 
to surround the wheels of his engine with a thick tyre of 
india-rubber. By this means he sought and obtained a very 
considerable degree of uniformi y of condition, because he 
had, as it were, spread under his wheel a thick carpet of 
solid india-rubber 4in. or 5in. in depth. This toa great 
extent obliterates the inequalities of the road, and makes it 
a matter almost of indifference whether the road be hard or 
soft. Not only does this india-rubber carpet or cushion com- 
pletely prevent all hard shocks to the machinery—shocks 
which, passing over paved streets, are quite destructive to 
ordinary traction engines—but it further saves the road from 
the grinding action of the iron wheels, which are so terribly 
injurious to the pathways over which they travel. No re- 
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gvlar traffic could be carried on with a common traction en- 
gine, weighing 10 or 12 tons, with rigid wheels, without ex- 
cessive injury to the road, for not only will the hard wheels 
cut and crush the road, but their destructive action moe 
aggravated by the absolute necessity for having some kinds 
of projections or teeth to take hold of the road, so as to pre- 
vent the wheels from slipping. This has been a very serious 
objection to the use of these engines, and has raised great 
opposition to them on the part of road trustees and others 
concerned in the good condition of the highways. The 
india-rubber tyres, while they preserve the machinery 
from all shocks and consequent breakages, likewise preserve 
the road from all injury ; and it is stated by those who have 
watched the action of regular traffic by means of road 
steamers that india-rubber tyres actually improve the roads. 
Mr. John F. White, an extensive miller in Aberdeen, who 
has been using a road steamer for the last two years, says : 
“I think there can be no doubt that a road steamer im- 
roves a well-made road. I can we this conclusively. 
Fndeed, I have never heard this doubted in this quarter by 
any competent authority.” Mr. Woolsey, a large brewer in 
Ireland, who has been working a road steamer for the last 
ten months, says: “We can produce road contractors and a 
county surveyor to depone that our road steamer improves 
the roads.” In consequence of the absence of all hard 
shocks and blows, the engines mounted on india-rubber tyres 
can travel at a very much higher speed than machines 
mounted on rigid tyres. For shott experimental trips a 
speed at the rate of from 15 to 20 miles an hour has been 
accomplished, and continuous journeys at the rate of 10 miles 
an hour offer no difficulty whatever. The amount of adhe- 
sion obtained by the use of india-rubber tyres is very much 
greater than in the case of rigid wheels. the latter case, 
the amount of adhesion is extremely various. On smooth 
paved streets so little as to be practically valueless. On 
sandy roads also it is too little to be of any use; and on 
muddy roads it is even reduced to a Very low point. When- 
ever a traction engine with rigid wheels has to travel over 
any of these surfaces it is obliged to arm itself with 
various appliances in the shape of spuds, claws, or 
paddles, which are all more or less weapons of destruc- 
tion to the road. India-rubber tyres, on the cmon main- 
tain a singularly uniform degree of hold upon the road, 
whatever may be the nature of the surface. The only kinds 
of soil on which the india-rubber tyres cannot work are 
ground so soft as to flow away from under the wheel or wet 
clay, which has a tendency to ball upon the wheels, and so 
impede the action of the india-rubber. In these exceptional 
cases, spuds or paddles, such as are used on ordinary trac- 
tion engines, may likewise be temporarily fixed to the wheels 
of the road steamer; but it is very undesirable to allow any 
kind of engine to work upon land in this condition, as the 
injury caused by the e of the wheels is so great as to 
be very much in excess of the value of any work done. In 
its ordinary work on a farm, which should always be carried 
on when the ground is dry and in a suitable condition, the 
road steamer requires none of these appliances: but it is 
well to provide it with them for any special emergency for 
agricultural work, as it never requires anything of the kind 
for road traction work. It may here be mentioned that 
when the road steamer was first applied to farm work, it 
came out very clearly that a great deal of the steamer’s 
efficiency would depend upon the ——— of the lightness 
of the engine to the thickness, breadth, and diameter of the 
india-rubber tyres. It was found that an engine weighing 
nearly 7 tons, mounted on tyres 9in. wide, could not move 
itself over a damp, heavy clay field; whilst an engine weigh- 
ing 64 tons, but mounted on tyres 12 in. wide, was not only 
able to travel itsélf with ease over this field, but was also 
able to haul the engine with narrow tyres and a 3-furrow 
plough, which was attached to the narrow-tyred engine in 
such a way that it could not be easily removed. Seeing, 
then, that the extra breadth of tyre enabled the one engine 
not only to move itself, but to pull the other engine behind 
it, and to plough three furrows on this heavy land, it was 
dctommined that all steamers built for farm purposes should 
be mounted on tyres of much greater width than those in- 
tended for road work; and the tyres of all the farm steamers 
are now 18 in. broad, which enables the engine to travel over 
any kind of ground that is in a sufficiently dry condition to 
be worked upon without detriment to the soil itself. 
Recently, at the Ro Agricultural Show at Wolver- 
hampton, some competitive trials took place between road 
steamers, with india-rubber tyres, and traction engines with 
rigid wheels. ‘Two road steamers and three traction engines 
took part in these. The first trial consisted in the engines 
having to travel round some rough and very uneven fields. 
The ground was dry. The engines had no loads behind 
them. The distance was 1} miles. The quickest road 
steamer went round in 15 minutes; the quickest traction 
engine in 23 minutes. 

‘he next trial consisted in the same engines going over 
the same course with loads. On this occasion it had rained 
continuously for twenty-four hours, and the wet loam was so 
greasy that it would offer a hold to no kind of wheel. The 
traction engines all appeared armed with great spikes and 
paddles, which they so frequently need, but the road 
steamers were not provided with such appliances. The road 
steamer Sutherland, which was to compete in this trial, 
though entered as a farm steamer, lacked the distinctive 
qualification of Mr. Thomson’s farm steamers, its tyres being 
only 12in. broad instead of 18in. Moreover, the engines 
which Mr. Thomson mounts on these tyres weigh about 
7 tons, while the Sutherland’s weight was 10 tons 4 cwt. It 
was decided that the engines should draw lots as to which 
should go first, and the right of precedence fell to a traction 
engine with large spuds. It was further ruled that the suc- 
ceeding engines must follow exactly in the track of their pre- 
decessors. The road eteamer Sutherland drew No. 2. The 
traction engine with its big spuds clawed its way round the 
course, slipping occasionally, and then with its great spikes 





digging big holes. When it had completed its round, the 
road steamer Sutherland had to follow in its course, and 





—<——=s 
when it came to the great holes dug by the spudded engine 
it had very great difficulty, owing to the wet greasy nature 
of the soil, in getting through them ; and, by-and-bye, when 
the state of things was rendered even worse by a thunder. 
storm which converted the ground into a swamp, it had to 
throw off its load, and only with great difficulty, and after 
several hours succeeded in completing its round. /This, ag 
will be seen, was not a trial between rigid wheels gnd elastic 
tyres, but was a trial between wheels armed with spuds and 
paddles and wheels with no spuds. No rigid wed! withans 
such a could have travelled 100 yards over this 
ground ; and had it been thought right to use spuds, the 
road steamer would have derived far more advantage from 
them than the rigid wheeled engine, and could have gone 
round with greaterease. But the test was a purely artificial 
one, for any one witnessing the havoc which these spuds had 
made with the land would at once perceive that no farmer 
would ever dream of sending an engine upon his land in that 
state for any epee work. <A very marked illustration of 
the value of the very broad india-rubber tyres for engines 
required to work on soft land is the fact, that while the road 
steamer Sutherland with such great difficulty moved itself 
over the course, in a neighbouring county, on land in pre. 
cisely the same condition, and during heavy rain another 
road steamer, with tyres 18 in. broad, in the presence of a 
large company, was ploughing, by direct traction, 54 acres 
in 54 hours. 

The third trial consisted in a 
from Wolverhampton to Stafford, with loads proportionate 
to their nominal horse power. The distance was 16 miles, 
and the road steamer Sutherland beat all the other engines 
by 45 minutes. 

The fourth trial consisted in a rigid wheeled traction en. 
gine and a road steamer having to travel over a measured 
course with maximum loads. The 8 horse power road 
steamer Sutherland took 36 tons over this course in 
10 minutes, and with perfect ease. The 10-horse power 
rigid-wheeled traction engine took 38 tons over the same 
course in 50 minutes, with considerable slipping and diffi- 
culty, showing that the road steamer would do as much work 
in 2 hours as the rigid wheeled engine would do in 10 hours. 
After this a very interesting experiment was made. The 
8 horse power road steamer Sutherland, which, with its 
elastic tyres, had taken 36 tons over the course, had its 
wheels removed, and rigid wheels substituted, and with 
these it was found that it could only take 23 tons over the 
same course, giving a difference of 13 tons in favour of the 
india-rubber. 

The trials at Wolverhampton were all of an experimental 
nature, and can hardly be looked upon as so conclusive or 
interesting as some account of what the engines have done 
in actual work. An engine which, up to August last, had 
run some 5000 miles, was purchased second hand by the 
War Office, and set to work partly at Woolwich and partly 
at the camp, at Aldershot. In reply to some inquiries 
which the inventor has made concerning the behaviour of 
this engine, he has received the following information : 

Question. Total distance Answer. 2800 miles ap- 
run since engine was first sent proximately. 
to Woolwich, including expe- 
rimental driving and training 
of drivers P 

Q. Consumption of fuel and 
water per mile per ton of 
gross load of train, that is, 
including engine, wagons, and 
their loads ? 

Q. Usual running speeds. 
on level roads? 


gene of all the engines 


A. 1.86 Ib. of fuel, 1} gals. 
of water per ton per mile, 
fuel consisting of 1 Jb. of coal 
to 3lb. of coke. 


A. With load of 17 tons in 
excess of weight of engine, 
5 miles per hour. With load 
of 7 tons in excess of weight 

of engine, 8 miles per hour. 
Q. Do any leaks occur, A. No. 

——v at the tops of 
tubes ? 

Q. Or the neck of the pot ? 

Q. If so, what remedies are 
applied ? 

Q. Does any deposit form 
inside the pot ? : 

Q. Does soot form inside 
the tubes, and do they re- 
quire to be swept out? 

Q. Do any of the tubes 
burn out? 

Q. Have any been re- 
moved ? 

Q. How many miles will a 
set of shoes run with ordinary 
repair ? 


A. No. 
A. None required. 


A. No. 


A. Yes; they are swept 
every week when in constant 
work. 

A. No. 


A. No. 


A. Not known; but the 
existing shoes have been in 
use ever since the engine 
came to Woolwich ; those on 
the driving wheels are ser- 
viceable for a long peri 
yet, but those on the steering 
wheel are rather thin. 

The following extract, from a letter from Mr. Williamson, 
New York, may also be found worthy of attention : 

“T cannot let this mail close without telling you of the 
great success with my new plough, which we have had since 
I last wrote. We ploughed last week, and after only a few 
hours’ practice with the new gang plough, we drew it with 
perfect ease through a grass field, ploughing 8 ft. 2 in. wide, 
and 12 in. deep. i think it would have brought health back 
to you could you have seen those seven splendid furrows 
rolling like seven green waves from the plough, and the 
steamer never slipping an inch, and not the least distressed, 
holding the water ‘half glass,’ and not varying from 120 Ib. 
pressure from one end of the field to the other. Then when 
arrived at the end of the furrow the fireman hops upon the 
plough, works the raising gear, and by the time the driver 

as taken his near wheel out of gear and turned his steerin 
wheel, the seven ploughs are in the air clear of the groun 
and the whole thing swings around with the engine 28 
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e a two-wheeled cart. The ploughs are dropped as 
simp) bed need be, the fireman resumes his footplate, and 

e steamer goes humming across the field as straight as an 
arrow. The ploughs themselves are made of cast steel, hard 
tempered, and polished like a razor. They cannot be 
geratched with a file. They took the prize at the Paris 
Exhibition of 1867.” Pe , 

Mr. White, of Aberdeen, writing on the 2nd _inst., says : 
«From 19th September, 1870, to 30th July, 1871, my road 
steamer, with grey rubber tyres, has travelled a distance of 
3080 miles, dragging gross weight of 13,800 tons, consuming 
about 92 tons of coals during 204 days at work between 
dates above mentioned.”’ During this period the wages 
amounted to 121; coals, 701. ; packing and small stores, 
61. 38. 9d.; oil and tallow, 151. 

Mr. Woolsey, writing on 25th May last, states ‘that his 
road steamer of 8 horse power nominal does the work of 14 
horses; that the saving is very great is a matter about 
which there can be no dispute.” 








THE CORLISS ENGINE. 
Particularly with reference to its economy of steam, and its 
extreme regularity © * speed, even with great variation of 
ad.* 

. By Rosert Dovetas, Kirkealdy. 

Tue peculiar mechanical construction of the Corliss engine 
js designed to effect, as nearly as possible, a perfect use of 
steam while entering, passing through, and leaving the cy- 
linder of an engine. 

The sagacity of James Watt looked forward to the attain- 
ment of all the objects which are now secured by the use of 
Corliss valves and gear; but increased piston speed, the use 
of higher steam pressure, and the introduction of a superior 
class of workmanship, have contributed to the realisation of 
results which only require to be known in order to be appre- 
ciated. 

This engine takes its name from Mr. Corliss, an American 
engineer, who about twenty-five years ago designed the fea- 
tures of construction embodied in its valves and valve gear, 
and carried on the manufacture of the engine, at Providence, 
Rhode Island, to a large extent, and with great success. 

It is now eight years since the Corliss engine was intro- 
duced into this country; the appreciation of its merits has 
been rapid, and it has been adopted by many leading mill- 
owners and users of steam power in all parts of the United 
Kingdom. A variety of improvements have been made 
upon the American type of the engine; these, however, re- 
late more to the method of actuating the valves than to the 
construction and movements of the valves themselves. 

The two main objects proposed to be attained by this 
engine are, 1, to perform a certain amount of work, with the 
least possible consumption of steam ; and, 2, to perform this 
work with the utmost regularity, deviating to the smallest 
possible extent from the pre-determined standard of speed. 

To a great extent, the attainment of the latter result flows 
from the former. The reason why an engine at any time 
exceeds its speed, is because more steam is admitted to the 
cylinder, and consumed, than is required to overeome the 
load at the moment; and when the engine falls below speed, 
it is because sufficient steam is not admitted to overcome the 
Tesistance. 

Hence the necessity for an arrangement to cut off the 
steam from exerting pressure on the piston, by a method at 
once variable and automatic, while at the same time the 
steam pressure is not reduced by wire drawing. When a 
throttle valve is used to “ govern” the engine, its office is to 
contract the inlet passage and wire, draw the steam, reduc- 
in ——— and seriously impairing its effect. 

he Corliss engine has no throttle valve. ‘The cylinder 
has four valves, two being to admit, and two to exhaust the 
steam. These act practically in the same way as slide 
valves, only that instead of being flat, the face of each is a 
segment of a circle, vibrating on a central spindle or axis, 
within a bored cylindrical seat. These four valves are all 
moved independently of each other by rods from a vibrating 
dise or “ wrist plate,” so named from the similar action of 
the human wrist. This wrist plate has a pin fitted into it, 
which is actuated by an ordinary eccentric and rod. 

The mechanism which opens each steam valve is thrown 
out of gear during every stroke of the engine; when this 
disconnexion takes place the valve is instantaneously closed 
by a spring, which is cushioned by a small piston closing on 
compressed air. The instant at which the steam yalves are 
thrown outof gear, and the steam, thus cut off, depends on 
as Position of the balls of the governor at the moment. 
Fe. ome of an engine such as that represented by the 
ae “ ore us, which has a 4 ft. stroke, making 50 revo- 
a per minute, there is provision to adapt the steam 

Pp'y to 100 variations of load in each minute. This 
La Seer is wholly automatic, is effected without any throttle 

. or separate expansion valve, and is altogether inde- 
— of the a, gpg or control of the engineman. 
an of Oe ves, on the other hand, open invariably to 
vale, , unaffected by the variations of the steam 
an yore the steam ports open the valves are in equili- 
very I, ht, are thus extremely easy to work by hand, require 
wight gearing to actuate them, and consume scarcely 


eeo.. on — ports are as short as it is possible for 
and clearnt’ © whole area comprised in the steam passages 


nce for piston taken tog 
about 23 per bent a the pore ry 
great facility of access to the 
adjustment. 
Pm spe has been taken to the details of the Corliss valve 
capitlente Gf ns ofa supposed liability to derangement. The 
entail eon mill-owners and others who have had these 
Ba . antly at work for a series of years, controverts 
pci oem ion, With the use of the best materials and 
workmanship to produce the work, and with intelli- 


only amounting to 
of the cylinder. There is 
valves for examination and 
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gent care in its management, it is easy to maintain the 
Corliss gear in good order. 

The large number of these engines now at work in this 
country, and the increasing demand for them, both for home 
use and for the colonies, is a sure indication of their practical 
success. 

The indicator diagrams before us are taken from engines 
working under very different conditions. 

The first pair are from the cylinder of a condensing engine 
24in. diameter and 4ft. stroke. Average boiler pressure, 
824 1b.; average initial steamer pressure in cylinder 288 Ib. ; 
cutting off at one-seventh, and expanding through six- 
sevenths of the stroke ; average mean pressure throughout 
the stroke, 17Ib. per square inch. This engine is driving a 
rice starch mill, where there is little variation, suddenly at 
least, in the load. 

Tke pair of diagrams on the second line are from a non- 
condensing engine, 26 in. cylinder, and 4 ft. stroke ; average 
initial steam pressure in cylinder 35 lb. This engine drives 
a saw mill at Granton Harbour, and is severely tested by 
constantly varying strains. ‘The indication to the left was 
taken when the only machinery driven by the engine was a 
24 in. vertical saw trame containing 15 saws, cutting a pine 
log 20 in. square into boards. It then indicated 18.6 horse 
power. 

The diagram to the right was taken from the same engine 
when driving the large saw-frame with 30 saws, cutting up 
a log 2 ft. 9 in. square, also the 24 in. saw-frame, with 15 
saws in a 20 in. log; and also a large circular saw, small 
ditto, and flooring machine, indicating with these 124 horse 

ower. 
, The one diagram shows the engine cutting off at about 
one-twentieth of the stroke, and the other at fully five- 
twentieths; this adjustment being entirely carried out by 
the automatic action of the valves. 

The two diagrams on the lowest line are from a non-con- 
densing cylinder, 83 in. diameter, 4 ft. 6 in. stroke, working 
by bell-cranks two sets of 16 in. pumps, with other smaller 
ones, in a pit 400 ft. deep. 

The pumping shafts are reduced to one-fourth of the 
speed of the engine—that is, the engine makes four revolu- 
tions for one of the pumping wheel. ‘Taking diagrams 
from the engine at various points at the revolution of the 
pumping wheel, the remarkable result is found that in the 
course of ten seconds it varies between the extremes of 
exerting eleven, and one hundred and thirty-seven indicated 
horse power. 

It is found in practice with this engine, which is at the 
Halbeath Colliery, in Fife, that the breaking of a spear rod, 
or anything suddenly going wrong with a bucket makes no 
difference in the speed of the engine, and thus may often 
prevent a breakdown. e 

A subsidiary advantage of the Corliss cylinder when used 
in a horizontal engine is, that the long exhaust ports in the 
lower side of the cylinder effectually drain off any water, 
and almost or entirely obviate danger of accidents from that 
cause. 


FOREIGN AND COLONIAL NOTES. 

American Railway Amalgamation——The Pennsylvania 
Railroad Company now controls absolutely 3318 miles of 
line, the cost of which was 247,970,632 dols., the earnings 
for the past year having been 50,634,004 dols. The same 
company has an indirect control over a large additional 
extent of line. Its revenues, it will be seen, are almost equal 
to those of an empire. | 


The St. Lawrence.—A party of American enginecrs have 
been engaged in surveying a portion of the St. Lawrence. 
They commenced work near the boundary line at or near 
the Williamsburg canal, and intend surveying down to the 
Lachine Rapids. The particular object of the survey has 
not transpired, but it is supposed to have some connexion 
with the right to a free navigation of the river conceded to 
the Americans by the Washington treaty. 


A Monster Chicago Hotel—The Pacific Hotel, Chicago, 
which is in course of erection and is expected to be open next 
spring, covers an’area of nearly an acre anda half. Its dimen- 
sions from east to west will be 325 ft., and from north to 
south 186 ft., while its height will be 104 ft. The cost of the 
building will be about 800,000 dols. The hotel is built of 
the Amherst (Ohio) sandstone, and already its great fagades 
present a very striking effect. 


Cronstadt.—A scheme for the establishment of a com- 
mercial port at Cronstadt is once more on the tapis. Various 
plans have been brought forward by different projectors, in- 
cluding the cutting of a canal through the shallows between 
Cronstadt and the mouth of the Neva, and the carrying a 
railway across the gulf from the northern side. 


St. Lawrence and Champlain Canal.—A proposed canal 
to connect the St. Lawrence at Caughnawaga with Lake 
Champlain has been attracting a good deal of attention 
recently. A charter granted to the projectors by the Go- 
vernment of the Dominion of Canada will lapse by June, 
1872, if a commencement has not been made with the works. 
The canal, if executed, will be from 28 to 32 miles in length 
with only 25 ft. lockage. 

The Turkish Navy.—The Sultan of Turkey intends to 
devote his second son, Mehemet Djemal Eddin Effendi, to the 
naval profession. ‘The young prince, who has just entered 
upon his tenth year, receives instruction in navigation, &c., 
three times per week from the Minister of Marine in a little 
study specially fitted up for him at the new Admiralty 
buildings, at Kassim Pasha. ‘Turkey would, no doubt, re- 
joice in some great admiral. 

The Parks of New York.—The public parks of New York 
city, including squares and places, are twenty-three in 
number, with an aggregate area of 10074 acres. The 
Central Park has an area of 862 acres, of which 434 acres are 
covered with water. ‘The total cost of the Centra] Park to 














A Turkish Mishap.—An awkward accident befel a fine 
locomotive which arrived recently from England for the 
Roumelian Railway Company. ‘through mismanagement 
in transferring it from the ship to the mahone, it was allowed 
to fall 20 fathoms deep to the bottom of the Bosphorus, 
opposite the arsenal, where it now lies. 


Canadian Public Works Department.—Mr. Bailarge, C.E., 
son-in-law of Chief Justice Duval, has been appointed as- 
sistant chief engineer of the Canadian Public Works De- 
partment, in the room of Mr. Rubidge, superintendent. 


Street Railways in New York.—The Third-avenue horse 
railway in New York is 8 miles long, and the average time 
occupied in a trip is 80 minutes. The first cars were run 
October 10, 1855, and the number of passengers carried on 
that day was 22,000. The company now employs 800 men 
and 1800 horses, and it has 300 passenger cars running. 
The depdt is an extensive brick structure, to which another’ 
storey is about to be added at a cost of 200,000 dollars, Lhe 
daily earnings of the line range from 3800 to 5000 dollars. 


Growth of Philadelphia.—The influence of city passenger 
railways upon the growth of Philadelphia has probably never 
been so fully exemplified as it has been this year. Localities 
in the north-western part of the city which were recently 
considered almost inaccessible, are—now that the Master- 
street and Columbia Avenue branch of the Union Passenger 
Railway is finished—being covered with dwellings and stores. 
Servian Railways.—Negotiations have been proceeding 
for some time at Belgrade between the Servian Government 
and Mr. Ralph Earle, on the part of Baron Hirsch, with 
reference to the construction of a line of railway through 
Servia and its junction on the Turco-Servian frontier with 
the projected network of Roumelian railways. Mr. Earle 
consents that the Ottoman lines shall eventually be brought 
to the point on the border near Uisch, desired by the Servian 
regency, provided the latter will grant a concession for the 
construction of the intended Servian line to the Roumelian 
Railway Company, which Mr. Earle represents. 


Vera Cruz and Mexico Railway.—tThis line, according to 
a recent report of the engineers, is completed for a distance 
of 186 miles, leaving 110 miles still to be opened. The chief 
obstacle to the completion of the line has been the great 
Methlac ravine, a natural fissure of tormidable dimensions, 
900 ft. long and 370 ft.deep. At first it was pp oang to 
cross this ravine by a viaduct, but the line will now run 
along the cliff of the ravine for some distance, until it reaches 
a spot where the fissure can be bridged by a comparatively 
small work. 


American Cities.—It appears that there are now 134 cities 
in the United States with a population of upwards of 10,000 
each. Massachusetts has eleven of these cities ; Main, four ; 
Connecticut, five; New Hampshire, three; Rhode Island, 
one; Vermont, one; New York, eighteen, &c. Washington 
is the twelfth city of the Union. There are 25 American 
cities numbering over 50,000 inhabitants each. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.iessroven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a fair 
attendance on ’Change at Middlesbrough. Business was 
brisk owing to the activity in the shipments. As much as 
50s. per ton was paid for No. 3, and the other qualities were 
sold at proportionate prices, ‘There are now 127 blast fur- 
naces in the North of England, and of this number 121 are 
in blast. All the makers are heavily sold forward, and orders 
are continually coming to hand. 


The Nine Hours’ Movement.—Up to the present time 
there is no indication of the strike coming to an end for 
several weeks yet. It is now over ten weeks since the men 
in Newcastle turned out for the nine hours’ movement. Un- 
fortunately the masters did not meet them to discuss the 
question, and attempts by third parties to bring about a com- 
abso signally failed. Within the last few days the masters 

ave offered the men the hours worked on the Clyde. This 
has been refused, and the men seem as determined as ever 
they were to remain on strike until they obtain all they 
asked for at Whitsuntide. It is said that the masters intend 
importing foreign workmen, but it is generally believed that 
this will be found to be impracticable. To fill the places of 
about 10,000 men is no easy task. ‘The engineering trade of 
Newcastle has been seriously hurt by the strike. There are 
comparatively few workmen left in the town. A great many 
good orgers which, under ordinary circumstances would have 
been given to Newcastle firms, have been sént to other parts 
of the country. When the strike is ended it will be a con- 
siderable time before the masters will succeed in obtaining 
good workmen. 


The Wages of the Ironworkers,—In reference to the recent 
decision of Mr. Hughes, M.P., respecting the wages of the 
ironworkers of the North of England, it will be remembered 
that the men, through their secretary, Mr. Kane, raised 
several objections. A letter in reply has been received from 
Mr. Hughes. ‘That gentleman says he will be glad to enter 
into any explanations when he comes down to the north, and, 
in the meantime, the protest will have his most careful con- 
sideration. He adds that he will instruct Mr. Waterhouse, 
the accountant, to verify the figures of the returns submitted 
to him on the port of the masters, and also to inquire as to 
the payment in respect of extras. He concludes his letter as 
follows: “ 1 am sorry but not surprised at the dissatisfaction 
which my award has given; but 1 believe that when I am 
able to meet the men I shall be able to show them that it is 
a fair one upon the materials before me. If they would prefer 
another arbitrator pray let them have no scruple in super- 
seding me, and I believe that Professor Fawcett would be 
inclined to act if the Board were to ask him to doso. I must 
have some weeks’ rest, and I cannot make any positive ap- 

ointment at present, When the returns have been verified 
i will name a time.” 











January 1, 1871, amounted to 11,168,849 dollars. 
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LOCKING APPARATUS FOR FACING POINTS. 


CONSTRUCTED BY MESSRS. SAXBY AND FARMER, ENGINEERS, LONDON. 
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SECTION ON LINEA.B. 


































































































Ws illustrate, above, an arrangement of locking ~—— 
for facing points, introduced some little time ago by Messrs. 
Saxby a | Farmer, and which, from its simplicity and 
general effectiveness, cannot be too widely known amongst 
railway engineers. Referring to Figs. 2 and 3 it will be seen 
that in this arrangement the movable switch rails are con- 
nected near their points by a bar which is flattened near the 
middle of its length, this flattened portion moving between 
the cheeks of a casting, which is bolted down to the sleepers. 
This casting also forms a guide for a kind of plunger, which 
moves in a direction lel to the rails, and which is con- 
nected by a rod to one arm of a T-lever, as shown in the 
plan, Fig. 2. The flattened portion of the crossbar, which 
we have ly tioned as co ting the ends of the 
movable switch rails, is pierced with two holes'so — that 
one or the other of them can only be entered by the pl 
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TITANIUM AND IRON. 
To tHe EpiTror or ENGINEERING. 

Srtr,—“ Hematite” has not given us the information we 
require, viz., Do the Cumberland and Lancashire red ores 
contain titanic [acid “‘ abundantly” or not? Mr. Mushet, in 
his letter said they did. My experience goes to prove they 
do not. Compounds of titanium are found in the hearths of 
Cleveland furnaces, but we may select 50 samples of Cleve- 
land ironstone before we can get one with any titanic acid 
in it, and then the amount is so small as to be only a trace. 
I can quite realise that a furnace will collect a few pounds of 
titanium when it smelts 200 tons of ironstone per day for 
ten or twelve years, the stone occasionally containing a trace 
of titanic acid. I am rather astonished that none of our 
Cumberland or Lancashire friends have enlightened ug on 





when the points are fairly home to one or the other of the 
stock rails. On the other hand the plunger is so coupled, 
through the T lever and the bell-crank, owe in Fig. 2, to 
the switch lock lever, that a “clear” signal for a train to 
over the points cannot be given until the plunger has 
foe made to enter one of the holes in the cross-bar already 
referred to, or, in other words, until the points have been 
brought fairly home to one or the other of these positions. 
This, however, is not the only safeguard, as, by a further 
provision, it is rendered impossible for a signalman to shift 
the points either inadvertently or even intentionally while 
the train is passing over them. This is cccungiiie’ by 
connecting the third arm of the T-lever to a length of T-iron, 
supported just inside one of the main rails by a series of 
ius links, as shown in Fig. 1, and by the enlarged views, 
Figs. 4.and 5. In the positions in which the parts are shown 
in the figures the plunger is withdrawn from the holes in the 
cross-bar, and the points are consequently free, but when 
the plunger is inserted, the | of T-iron is shifted, 
and the radius links above mentioned are moved into the 
positions shown by the dotted lines in Fig’ 56. Now it is 
evident that they cannot be moved from this position to that 
shown in full lines without raising the T-iron, and, as during 
the transit of a train the wheel flanges render it impossible 
to raise the T-iron, it is rendered equally impossible to with- 
draw the pl from the cross-bar, or, in other words, to 
remove the lock from od we 
Besides the safety afforded by its use, the locking appa- 
ratus possesses the further os preventing joltin 
and jarring by wedging the points y in their places, an 
it is al an arrangement which, we trust, in the in- 
terest of the public, to see come largely into use. 








RasPoorana State Rattway.—It is stated that the works 
©1@ proposed Ulwar line recently sanctioned by the Indian 
Government in connexion with the Rajpootana State Rail- 
way will be commenced during the ensuing cold season. 





the subject, but there are many blast furnace managers who 
smelt ores, the composition of which they know very little 
about. In the mean time I will endeavour to procure, and 
thoroughly examine, some of the ore from Big Rig Moor. 

T am, Sir, yours “a, 


Middlesbrough-on-Tees, August 8, 1871. 


PEAT FUEL. 
To THe Eprtor or ENGIngERING. 

Srr,—Having been favoured by insertion of my letter in 
your journal of July 28th last, in response to Mr. Leavitt's 
able correspondence on “ Peat Fuel” in your journal of the 
14th July, I beg to request favour of correction of the word 
“quantity” into “quality,” as I intended it to be in my 
manuscript, and also to be allowed to make a few addenda 
remarks on peat fuel making and its early introduction on a 
— 4 scale in Great Britain —— and the Continent as 
well, which it is hoped will ised and worked with- 
out delay. That Ireland, as an island, and as part of Great 
Britain, is capable of very great improvement and advance- 
ment, is admitted by all, but icularly by those who have 
visited it, and examined for lves (without prejudice) 
the immense capabilities and facilities which only await 
—_ ~~ by ma bene i — applied 
i iy an ero’ men of practice and experience 

in qumnensial and pron undestahings. 
In the bog districts particularly, millions of acres of 
peat lay wasting which could by judicious arrangements 
and powerful modern machinery, be converted into a splendid 
fuel, in a condensed form, far superior to the very best coal 
for steam engines, locomotives, and general purposes, and 
by the clearance and profitable use of these peat bogs, 
handsome farms or commercial works could be established 
for permanent national benefit. It is a well-known fact, 
that by a proper mode of treatment of the peat, a first-class 
steam fuel can be obtained of t density and endurance 
in the furnace, stowing in much less space than coals in the 
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bunkers or stores, avoiding spontaneous combustion in 
tropics or on shipboard, requiring no raking nor stoking in 
the furnaces, the peat fuel, by my system, being made ball- 
shaped or spherical, and by a peculiar mode of re 
machinery, &c., this fuel will last much longer than L 
will produce steam much quicker than coal, is perfectly clean 
to handle, and burns brightly, without smoke, smut, or sul- 
phur—immense advantages for steam packets, tunnels on 
railways, &c. 

By extended operations after good selections and proper 
treatment of thoroughly dried peat by machinery, peat char- 
coal is obtained, very much superior to wood charcoal for the 
purposes of iron and steel working, and this + charcoal, 
as well as the peat fuel has been tried and proved. That 
which is required by myself is a fair and liberal aid of those 
who possess peat bogs, and sufficient capital to practically 
convert, by my appliances, their waste peat bogs into profit 
and advantage for themselves, and securing a fair and just 
remuneration and reward to me for my past twenty years 
labour and unceasing perseverance to find out the right and 
proper means of peat conversion. 

Yours respectfully, 
W. Avstty, C.E. 

17, Bristol-terrace, Bermondsey Park, August 7, 1871. 


CANADIAN Pactric Rattway.—Letters from the surveying 
parties of the Canadian Pacific Railway report that opera- 
tions are proceeding satisfactorily. 








Moscow PotyTecusic Exuisition.—A polytechnic exhi- 
bition is announced to take place at Moscow in the spring 0 
next year, and upon an extensive scale. According to the pro- 
gramme, as at present arranged, the proposed exhibition is 
to consist of two divisions ; the one which is intended to 
occupy the space lying between the river Moskva and the 
angle of the Kremlin wall near the Taininski Tower will 
contain the mechanical and manufacturing departments, 
while the other lying within the walls upon the open ote of 
in front of the smaller palace will be reserved for articles of 
historical interest. 

Tae Derrort Turnet.—In co: uence of the intimate 
alliance which has been formed hetueen the Great Western 
of Canada and the Michigan Central Railways the prosecu 
tion of a tunnel under the Detroit river seems likely now to 
become a serious affair. According to the a7 Ye 
two separate cylindrical brick tunnels, each 8568 ft. long, 
with an interior diameter of 18 ft. 6 in., are to be construct 
50 ft. apart. The shell of brick masonry is to be 2 ft. - 
in the part of the line under the bed of the river and 1 
6 in. on the land portion. The | of the line under 
the river bed will be 1000 ft, and this portion of 
work will be reached by inclines of 1 in 60 passing over 
8784 ft. on each side. 
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THE RHYSIMETER.* 
ent for indicating the velocity of Flowing Liquids, 
ry poet the speed of Ships through the Water. 
By A. E. Fretcusr, F.C.S. 


Tux principle on which this instrument is constructed 
resembles that of the anemometer, recently brought into 
notice by Mr. Fletcher, by which he is able to measure the 
speed of hot air, e, and smoke, contaminated with dust 

or corrosive vapours, as met with 

—_ in furnace flues and factory 
chimneys. Both in the anemo- 
meter and in the rhysimeter, the 
impact force of the current, and 
also its tendency to induce a current 
paralle] with itself, are measured 
and made to become indicators of 
the force and velocity of the stream. 

The —— is very simple. A 
compound tube with two orifices 
at the bottom, one of which faces 
the source of the current, while the 
other faces the opposite direction, 
is held in the stream, and com- 
municates by tubes with the indi- 
cator where the pressure is measured 
by columns of ether, water, or mer- 
cury, according to the circum- 
stances of the case. When used to 
measure the velocity of a brook or 
open stream of water, the speed at 
any depth or at any portion of its 
surface can be separately estimated. 
For taking the speed of water in 
pipes it is only necessary that there 
should be suitable cocks screwed 
into the pipes at the required 
places, through these the “ speed- 
tube” of the rhysimeter passes 
without allowing any escape of 
water, whatever may be the pres- 
sure. 

A still more important applica- 
tion of the instrument is to mea- 
suring the speed of ships. Here 
the speed-tube pierces the bottom 
or side of the ship, and projects a 
few inches into the water outside. 
The indicator may be in the 
captain’s cabin. It resembles in 
size and appearance a barometer. 
In it a aie of mercury indi- 
cates continually the speed of the 
ship. The full effect of the velo- 
city is imparted to the mercury, 
without loss by friction or other- 
wise, so that the indication must 
always be absolutely correct. The 
instrument may be made self- 
registering, showing by a dial the 
total number of knots the ship has 
run since she left port, and mark- 
ing on a sheet of paper the speed 
attained at every portion of the 
time. This permanent register 
may, in many cases, be of the 
greatest value. 

The rhysimeter is already fixed 
on board some of the large mail 
mail steamers running from Liver- 
pool to the Uni States and 
Canada, and has proved itself to 
be of the greatest value. It en- 
tirely supersedes the crude process 
of throwing the log, since it indi- 
cates, by simple inspection, the 
exact speed of the ship at any time 
, and in any weather. 

the paper was illustrated by diagrams, and by Tables 
showing the velocities in knots per hour, or in feet per 
second, for the various heights of the columns of water or 
mercury. Several handsome specimens of different forms of 
the rhysimeter were exhibited. 











WORKING TORPEDOES. 
Description of an Apparatus for Working Tor pedoes.t 
By Purp BranaM. 


Tue exigencies of modern warfare requiring the greatest 
amount of damage to be done in the shortest amount of time, 
and naval warfare being the principal defence of England, 
the question of using torpedoes has ee engaged attention. 

se destructive implements of war are mere bodies of ex- 
Plosive material, either placed in the way or brought in 
Mn with the ship to be destroyed. The mode commonly 
opted is to sink these machines to a slight depth below the 
surface of the water with a fuse at the top, which explodes 
ovine a ship passes over and touches it Another way is 
tee them within view of a camera obscura, and —— 

4 ony on the table of that instrument, the wire wit 
is ich it can be exploded is brought to the observer. A circle 
oe vac on the table, within which the torpedo is effective, 

when any aggressive ship comes within that circle, gal- 
aaa contact is made with the wire and the explosion is 
; these modes depend on the ship sailing to its own 
destructi ion. There is a proposition that at night a boat’s 
crew might — 


the chip and at a vessel by one of its party swimming to 


ing a vessel of nitro-glycerine by means 





° Shetoact of paper read before the British Association. 
Sper read betore Section G of the British Association. 


of pneumatic pressure, and exploding it by electricity. 
Another proposal is that two vessels should tow one of these 
machines across the bows of the enemy and then explode it. 
Another proposition is that the torpedo should be stuck at 
the end of a Lowepeit and run against the enemy. 

The method I propose is to propel the torpedo from a ship 
below its water line by the expansion of compressed air. 
the drawing you will perceive the apparatus consists of a 
chamber into which air can be compressed—a bored cast- 
iron tube through which the torpedo can be moved—a valve 
arrangement, Wy which the progressive nee the torpedo 
is obtained, a sluice valve and breech plate, whereby another 
torpedo can be introduced when the first is expended. The 
torpedo itself consists of an explosion chamber at the pointed 
end, with a percussion fuse, a shaft of wood of any con- 
venient length, and a corrugated cap of sufficient weight to 
make the whole nearly float horizontally. By means of 
compression pumps driven from the machinery which propels 
the ship, I F se to compress air into the compression 
chamber to 500 Ib. to the square inch. When the apparatus 
is within striking distance of the object attacked, by turning 
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the lever of a four-way cock the air will find its way under 
the piston in the small cylinder, which will rise, and with it 
draw the brass valve opening a port of the shape shown in 
black. The first opening of this valve will allow but little 
air to escape (to overcome the vis inertiw# and friction of the 
torpedo and the column of water in front of it), then the 
aperture rapidly increasing in area as the valve rises, a 
steadily progressive velocity will be imparted to the torpedo 
of sufficient energy to carry it in a straight line far beyond 
the ship. By the reaction of the force driving the torpedo 
forward, the ship will have its speed constdenahly diminished 
if not entirely neutralised. With sunk torpedoes two boats 
at night with a rope between them could easily fish them up. 
The diving oo would be impracticable in any but 
still water. e drawing across the bows would depend 
two ships, which are not easy to control in unison. 
The running end on might involve you in the destruction 
intended for the enemy, and would bring you unpleasantly 
near their fire. In my arrangement it must be allowed that 
the torpedo will be effective at its own length from the bow, 
and also at double that distance. The reaction from sending 
this body forward with an elastic pressure, whose average 
statical force would be not less than 85 tons on the diameter 
of 1 ft. 9in. shown, would certainly act like a buffer, and 
considerably retard the motion of the ship. 











Lonpon AssocIaTION OF FoREMEN ENGINEERS AND 
DraveGuTsMEN.—At the monthly sitting of Saturday the 
5th inst., Mr. Baycott and Mr. Sexton were unanimously 
elected ordinary members,‘and a collective visit of inspection 
to the Crystal Palace was fixed for Saturday, the 26th of 
August. e authorities of the Palace have promised ex- 
traordinary facilities on this occasion, and the families of 
associates are invited to attend. 





Tuer Centrat Nationat Art Tratnine ScHoor.—This 
school at South Kensington has now closed for the summer 
vacation. The following are some of the results of the in- 
struction given in the annual report of the Science and Art 
Department just laid before Parliament. Forty students 
in training and nineteen national scholars have received 
allowances of from 10s. to 40s. a week ; six students in train- 
ing have been appointed to masterships of schools of art. 
As a normal school, the number of the students of all classes 
who paid fees during the year ending 31st July, 1870, was 
565 males and 429 females, total 994. The amount of fees 
was 26237. 14s. ; of this sum 442/. 12s. was paid by “ evening” 
students only ; and the balance, 2181/7, 2s. by day students. 
The fees have increased over those of the preceding year, 
387. 18s. The number of individual students incre from 
895 to 994. In this number are included 114 artisans, 14 
schoolmasters, and 17 schoolmistresses. The schools were open 
205 days during the year, the smallest attendance reco’ 
was 171 on the opening day, the rae. ca 460 on February 4, 


1870. The total number of attendances recorded for the 
whole year was 60,959, and the average daily attendance 
297. The results of the annual examination in 1870 were as 


follows: Of certificates of the 3rd, or highest le, 13 were 
taken, 7 first or elementary being taken by students not then 
in receipt of allowances. At the national competition, 
8 gold medals, 2 silver medals, 6 bronze medals, 6 books 
or Queen’s prizes, and 13 third grade prizes in the elementary 
stages or local prize section were won by students of the 
male school. Four silver medals, 4 bronze medals, 6 books 
or Queen’s prizes, and 28 third grade prizes in the elementary 
stages or local ‘prize section were won by students of the 
female school. These results have been exceeded during 
the year just completed, so far as the number under instruc- 
tion is conce while the fees paid have increased from 
262381. to 28217. The schools will reopen on the 2nd of 
October next, when all new candidates for admission will 
be required to pass, or to have passed an examination in free 





hand drawing. 





THE BRITISH ASSOCIATI ON, 
Forty-First MEETING. 


EpinsurGu, Wednesday. 

Tue business of the forty-first annual meeting of the 
British Association for the Advancement of Science is now 
at an end, so far as the meetings of the Sections and the 
reading and discussion of papers are concerned. 

Rarely, if ever, has the British Association President 
been more efficiently supported during the daily sittings 
than has Sir William Thomson been by his brother 
physicists this year, and unlike many of his predecessors 
in office, the President has not confined his labours to the 
preparation and delivery of the inaugural address, and 
presiding at the evening lectures and committee meetings ; 
he has, in addition, taken part in the proceedings of 
several of the Sections, both by means of communications 
and otherwise. 

On Thursday the 3rd inst., the work of the Sections 
began in earnest. In Section G, mechanical science, the 
work on the programme was overtaken soon after one 
o'clock. The opening address of Professor Jenkin gave 
a great deal of satisfaction, especially that portion of it 
which treated of the educational wants of persons destined 
for the engineering professions. It was characterised as 
one of the most admirable addresses ever delivered to the 
Mechanical Section. Following that address there were 
papers on, “A proposed Automatic Gauge for the Dis- 
charge over Waste Weirs,” by Mr. Thomas Stevenson, C.E., 
F.R.S.E.; “ A New Form of Salmon Ladder for Reservoirs 
of Varying Level,” by Mr. Alexander Leslie, C.E.; “On 
Designing Painted Roofs,” by Mr. Thomas Gillott; “On 
Chain Cable Testing, and a New Form of Link,” by Mr. R. 
A. Peacock; and “On a New System of Warming and 
Ventilation,” by Mr. J. D. Morrison. 

On Thursday evening, Professor Abel, of the Chemical 
Department, Woolwich Arsenal, gave his lecture on ex- 
plosive agents in the music hall, to a crowded audience. 
The lecture was fully illustrated by experiments, dia- 
grams, apparatus, &c., and was a very full and interest- 
ing résumé of the recent knowledge regarding all known 
explosive materials, both new and old. The only fault 
of the lecture was that it was too long for such per- 
sons as only affect science. It lasted for nearly two and a 
half hours. On the following day there were papers on, 
“ An Instrument for Measuring Speed of Ships or Flowing 
Water,” “‘ Road Steamers,” ‘‘ The Gauge of Railways,” and 
“The Corliss Engine,” the authors being, respectively, 
Messrs. A. E. Fletcher, R. W. Thomson, Robert F. Fairlie, 
and Robert Douglas. 

Friday evening was devoted to a crowded reception given 
by the Principal and Professors of the University in the hall 
of the University library. 

There was on Saturday a dies non both in the Mechanical 
and Chemical Sections. A number of the habitués of 
Section G betook themselves to Leith in order to inspect 
one of Thomson’s road steamers at work, and to inspect 
Carr’s wheat disintegrator at the Bonnington Steam Flour 
Mills. About a hundred persons engaged in mechanical 
and chemical pursuits had an excursion by special train to 
the great works of Young’s Paraffine Light and Mineral Oil 
Company at Addiewell, West Calder, on the invitation of Mr. 
Young and the directors of the company, Dr. Lyon Playfair, 
M.P., and others of whom were present on the ground to 
accompany the visitors through the various departments of 
the works. 

Monday’s papers in the Mechanical Section included a 
report of the Rainfall Committee, by Mr. G. J. Symons, 
together with papers on ‘‘A New Form of Steam Blast,” 
by Mr. C. W. Siemens ; “A Thermometer of Translation,” 
by Mr. Thomas Stevenson; “A New Mill for Disintegrat- 
ing Wheat,” by Mr. Thomas Carr; “Improved Ships of 
War.” by Mr. Michael Scott; and “An Apparatus for 
Working Torpedoes,” by Mr. Philip Braham. On the 
evening of Monday Mr. E. B. Taylor delivered his lecture 
in the music hall on primitive civilisation, but the audience 
was not so large as at Mr. Abel’s lecture. 

The communications read yesterday (Tuesday) in the 
Mechanical Section were “ Report of Committee on Treat- 
ment and Utilisation of Sewage,” a paper ‘On the Carbon 
Closet System,” by Mr. E. C. C. Stanford; “Interim 
Report of Committee on Steam Boiler Legislation; and a 
paper “On Steam Boiler Legislation,” by Mr. L. E. 
Fletcher. And to-day, although most of the sections did 
not meet, Section G was called together for two papers, 
one of which was on “The Rainfall of Scotland,” by Mr. 
A. Buchan, F.R.S.E., secretary of the Scottish Meteoro- 
logical Society. The other, by Mr. Thomas Stevenson, was 
not read, 

At the meeting of the General Committee on Monday 
afternoon the president for the Brighton meeting in 1872 
was chosen, Dr. W. B. Carpenter, the eminent physiologist 
and naturalist, being elected to that honourable post. The 
vice-presidents and other officers were also elected on the 
same occasion, and the 14th of August was fixed as the 
date of the opening meeting. There were afterwards con- 
sidered the applications for the 1873 meeting. Bradford 
put in its third formal application, Belfast its second, and 
Glasgow its first. In each case the applications were sup- 
ported by large and influential deputations, and the claims 
of the respective towns laid forth. Bradford was moved 
by Admiral Sir Edward Belcher, and seconded by Mr. 
Mayall, and as no other proposal was made either on be- 
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half of Belfast or Glasgow, the great woollen town of the 
West Riding of Yorkshire was fixed upon for the meeting 
in the year 1873. The president for that meeting will be 
elected at Brighton next year. 








NOTES FROM THE SOUTH-WEST. ‘ 
Pontymoile Tin Works.—These works have passed into 
the hands of Messrs. J. Richards and Co. Working opera- 
tions are about to be commenced, much to the satisfaction of 
the inhabitants of Pontypool. 


State of Trade at Merthyr.—The iron trade still continues 
brisk in the district about Merthyr. The difficulties in the 
steam coal trade are expected to be overcome by an importa- 
tion of labour from Staffordshire, Cornwall, &c., at any rate, 
efforts are being made in this direction. 


Bath Water Supply.—An official report of the water 
supply committee of the Bath town council states that the 
committee has eccepted the tenders of Mr. T. Spittle, of the 
Cambrian Iron Foundry, Newport, for the supply of pipes to 
be laid in the parish of Bathwick, and the tender of Mr. W. 
Mitchell, of Bath, for opening and filling in ground, and 
laying pipes in the same parish. The committee has ar- 
ranged with Mr. G. Taylor for entering upon his land for 
laying pipes in the Oakford Valley; the works there are 
now nearly completed. A further sum of 65007. has been 
paid to Messrs. Cochrane, Grove, and Co., on account of 
their contract for iron pipes, and the sum of 1750/., has been 
paid to Messrs. G. Price and Co., on account of their con- 
tract for laying pipes, &c. A total of 33,500. has been 
raised by mortgage of the water rates, &c., and at an interest 
of 4 per cent. per annum. 


Clifton Extension Railway.—A contract for the con- 
struction of a line from the Midland Raiway to Clifton and 
the docks at Avonmouth has been let to Messrs. Lawrence. 
The works are to be commenced immediately. The line is 
to be a double one throughout. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The 21st half-yearly meeting of this company 
was held on Wednesday. ‘The revenue account showed a 
disposable balance of 82841., after carrying“1256l. to the de- 
preciation fund, being at the rate of 5 per cent. per annum 
on the cost of the wagons for hire. The rolling stock now 
belonging to the company consists of 6683 wagons and car- 
riages, being an increase during the half-year of 89, after 
deducting 569 wagons sold and redeemed. 


Trade at Newport.—At the last South Wales and West of 
England coal and metal market, at Newport, the attendance 
was rather thin, but the reports received as to the state of 
the iron and tin plate trades were satisfactory. Rail makers 
are fully employed at good prices, and merchant bar makers 
are indisposed to take orders unless at advanced rates. 
Hematite pig and ore are quoted at very high prices. 


Bristol Docks.—Tho docks committee of the Bristol town 
council has reported that there has been no falling off in the 
trade of the port this year, the receipts for tonnage having 
been 24,229/., in 1870-1, against 24,21117., in 1869-70; and 
for goods, 13,203/, against 13,215/. The total expenditure 
for the past year amounted to 101,558/, including 60,8287. 
spent on river and harbour improvements, and 91077. on the 
railway wharf depét. The engineer reporis that the upper 
lock leading from Cumberland Basin into the Floating Har- 
bour has been nearly completed, and will be opened in about 
amonth. The other lock is also in an advanced state. The 
quay walls above and below Prince-street Bridge are com- 
pleted. Rails are being laid down on the lower, and this 
part will be connected with the harbour railway by the end 
of August. 


Welsh Shipping Movements.—The Propontis, screw steamer, 
has cleared from Constantinople and Smyrna with 571 tons 
of bar iron supplied by Mr. R. Crawshay. The Griuneug 
has cleared from Newport for New York with 689 tons of 
iron supplied by the Ebbw Vale Company. The Celeste 
Clarke has cleared from Cardiff for Boston with 1000 tons of 
railway iron supplied by the Aberdare Iron Company. The 
Charlton, screw steamer, has cleared from Cardiff for Rotter- 
dam with 1050 tons of railway iron supplied by the Aberdare 
Iron Company. The Edina es cleared from Cardiff for St. 
John’s, New Brunswick, with 800 tons of railway iron sup- 
plied by Messrs. Guest and Co. The Austin Friars has cleared 
from Cardiff for Montreal with 1560 tons of railway iron 
supplied by the Aberdare Iron Company. The Teresina has 
cleared from Newport for Montserrat with 343 tons of iron 
supplied by the Ebbw Vale Iron Company. The Kalstadi 
has cleared from Newport for Montreal with 730 tons of 
railway iron supplied by the Blaina Iron Company. ‘The 
G. W. Halls has cleared from Cardiff for Halifax, Nova 
Scotia, with 650 tons of railway iron supplied by the 
Rhymney Iron Company. The Principe di Napole has 
cleared from Cardiff for New York with 480 tons of bar iron 
supplied by the Rhymney Iron Company. The Light of the 
Age has cleared from Newport for Ylo with 680 tons of iron 
supplied by the Ebbw Vale Company. 

Welsh Companies.—The Ebbw Vale Steel, Iron, and Coal 
Company (Limited) conten plate building two new furnaces 
at the Race Works, besides repairing those now standing 
idle. When all are completed there will be six in full blast 
instead of the two now going. The Yniscedayn Iron, Coal, 
and Steel Company has just succeeded in winning a valuable 
vein of coal. 

The Port of Cardiff—The quantity of coal exported to 
foreign ports from Cardiff in July, was 89,005 tons, and of 
89 tons. In the total of 89,005 tons, the following 
places figured for more than 3500 tons each: Barcelona, 8039 
tons, Bombay, 4440 tons, Callao, 3565 tons, Havre, 3438 tons, 
Port Said, 3446 tons, St. Jago de Cuba, 3494 tons, St. Na- 
zaire, 9611 tons. The quantity of patent fuel exported from 
Cardiff, in July, to foreign ports, was 6995 tons. The quan- 
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INDIAN DIRECT APPOINTMENTS. 


Ir will be with no small astonishment that the following 
particulars are read of the recent examination for direct 
appointments to the Indian Public Works Department. As 
this examination had been publicly advertised as the last of 
its kind, it might have been expected that an unusually 
large number of candidates would have come forward. 
Such, however, does not appear to have been the case. The 
smallness of the number of candidates may, however, partly 
be accounted for by the fact that all under twenty years of 
age were this year excluded, no doubt with the view of 
preventing as much as possible any chance of drawing can- 
didates away from the college. Altogether we learn that 
51 candidates were accepted in the first instance, of 
whom one retired before the commencement of the 
examination. Of the remaining 50, no less than 17 
were rejected by the Medical Board, leaving only 33 
to enter into competition for the 20 appointments 
that were offered. Out of these, however, only four were 
ultimately found qualified for the public service. This re- 
sult is certainly, at first somewhat startling, but a little | 
consideration will, we think, clearly explain the true cause 
of the small number of successful candidates. With regard | 
to the large number rejected by the Medical Board, it | 
only tends to prove that those candidates who were rejected 
had not taken the ordinary precaution beforehand of ascer- 
taining, as they might easily have done, whether or not 
they had any physical affection which would be likely to | 
render them unfit for service in India. Of course, all sorts 
of explanations are given by the candidates themselves to | 
account for the small number who passed, but in our opinion | 
the cause of failure is chiefly to be found in the fact that | 





a 
and consequently the papers given by them contain a greats 
variety from those of former years than might otherpiy 
have been the case; and as the system of preparation fy 
these examinations has generally consisted of men 
cramming, any change in their character was certain to by 
attended with results similar to what we have now witnesseq, 
The examiners on the present occasion were Profesge 
William Pole, F.R.S., M.I.C.E., Examiner in Engineering 
the Rev. Joseph Wolstenholm, M.A. (Professor at Cooper, 
Hill College), Examiner in Mathematics, and Captain w, 
H. Edgeome, R.E., A.I.C.E. (Professor at Coopers Bij 
College), Examinerin Surveying. The papers given at this 
examination were, in our opinion, an improvement upon thos 
of former years, especially the one in engineering. This lag 
comprises a small book. It is divided into two parts, the 
first part relating to “ Applications of the Sciences to Engi. 
neering,” including Statics, Dynamics, Hydrostatics, ang 
Hydraulics, Heat, Fuel, Steam, &c., Metallurgy, Geology, 
Mineralogy, &c., and the second part relating to “ Practical 
Construction,” which included the following subjects, yiz,. 
general construction, construction in iron, railways, steam 
engine and machinery, waterworks, and miscellaneous 
questions; the whole concluding with an examination jg 
measuring and computing quantities, and in estimating, 

The names of the successful candidates are given below, 
together with particulars of their education, and the number 
of marks obtained by them in each subject. The total 
number of marks that could be obtained in the various sub. 
jects were, Mathematics, 400 ; Engineering, 280; Estimates 
and Specifications, 80; and Surveying, 240, making to. 
gether a total of 1000 marks. The minimum number of 
marks for successful candidates was fixed at 600, of which 
not less than 200 must be for Mathematics, not less than 
180 for Engineering, and not less than 100 for Surveying. 





this year an entirely new set of examiners were appointed, 
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tity of coal exported coastwise from Cardiff, in July, was 
61,156 tons, and of patent fuel 700 tons. The quantity of 
iron exported from Cardiff, in July, was 21,428 tons. In 
this total the following ports figured for upwards of 1500 tons 
each: Montreal, 2460 tons, New Orleans, 1506 tons, New 
York, 7029 tons, and Quebec, 1556 tons. In spite of the 
strike the shipments of coal from Cardiff have been slightly 
increasing of late. 


South Wales and West of England Coal and Metal 
Markets —A market was held on Saturday at Swansea. 
Some important sales of Spanish ore were negotiated, and 
hematite pig was in great demand. The makers of this class 
of iron are so heavily sold that they will only quote at a 
considerable advance on old prices. There have been large 
discoveries of ore in the Furness district, but the supply 
hardly keeps pace with the demand. Oxfordshire iron 
ore is being introduced at the principal iron works about 
Swansea. 

Trade at Cardiff—A considerable amount of activity pre- 
vails at the iron works in the Cardiff district. Scarcely any 
Russian contracts have been secured by the Merthyr and 
Aberdare iron masters, but there are large American and 
Canadian orders on the books. The traffic of the Taff Vale 
Railway continues to be reduced by the colliers’ strike, but 
it appears to be reviving. 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 
Glasgow Pig-Tron Market.—The warrant market is still 








showing signs of improvement. A large business was done 
in warrants last week. This day week a fair business was 
done up to 61s. cash and 61s. 3d. one month ; on the follow- 
ing day the market was rather irregular, and on Friday 
prices rather gave way a little, but improved towards the 
close of the market, 61s. 4d. one month sellers, with buyers | 
61s. seven days. On Monday the market opened strong, 
61s. 1}. cash, and 61s. 6d. one month being given in the 
early part of the day; a rise of 2d. to 3d. was given yester- 
day, and to-day there has been a slight downward reaction. 


The Edinburgh Street Tramways— Commencement of the 
Work.—The inhabitants of the west end of Edinburgh were 
very much surprised to find their thoroughfares in the pos- 
session of the navvies on Monday morning for the purpose | 
of commencing the street tramways, the contract for which 
was only let last week. The contractor for the first portion, 
that which extends from the Haymarket in Edinburgh to 
Bernard-street, Leith, with a loop line by St. Andrew-square 
and York-place, is Mr. Gowans, a gentleman of great expe- 
rience in railway works. Operations are to be commenced 
at both ends, and in half a dozen other places. The rails, 
which are supplied by Whitewell and Co., Middlesbrough, | 
are laid down, and also the granite blocks, which are fur- 
nished by Shearer, Smith, and Co., Dalbeattie. The material 
used for the work is brand new, picks, spades, wheel-barrows, 


andall. There is every prospect that the work will be com- 


| hoisting, lowering, dredging, going ahead, astern, 
| ways, are executed or controlled 


| at Darien or Ceylon, or remove any obstructions at 


| ing out the extensive improvements of the n 


| Co. have just completed, and are shippin 


pleted within the time specified (November 30). The con- 
tract provides for a penalty of 2001. for every week after the 
30th that the work may A incomplete, and a premium of 
2002. for every week it is finished before the time. Mr. 
Gowans appears to be going in for the premium. 


Statue of the Late Master of the Mint.— Mr. Brodie, 
R.S.A., Edinburgh, has just completed the model of a 
colossal statue of the late Professor Graham, Master of the 
Mint. The statue is to be cast in bronze and erected in the 
south-east of Georges-square, Glasgow, balancing the statue 
of James Watt in the south-west corner of the same square, 
the whole expense being defrayed by Mr. James Young who 
in early life was his student and assistant, and in after life his 
intimate personal friend. The figure is colossal, in a sitting 

osture ; in an erect position it would stand about 10 ft. high. 

‘he professor is seated in an arm-chair, with his D.C.L. robe 
enveloping his figure, and a volume in his hand with 
symbolical effigies of philosophical instruments on the cover. 
The massive and thoughful features are finely modelled, and 
the likeness is very happy. 


Proposed New Lighthouse in the Shetlands.—The Pharos 
steamer arrived at Lerwick on Thursday, the 3rd inst., with 
the Commissioners of the Northern Lights on board on their 
annual tour of inspection. It is expected that a new light- 
house will soon be erected on the Ve Skerries on the west 
side of the Pentland Isles. 


The Iron Dredger and Hopper Barge Trades on the 
Clyde—A large new iron dredger, built and engined by 
Messrs. W. Simons and Co., was on Saturday launched from 
the London Works, Renfrew. It is the property of the 
River Tees Conservancy, Stockton, and has been constructed 
to the order of Mr. Fowler, their engineer ; it is 140 ft. long 


| over all, 25ft. broad, and 20 ft. high; is designed with 
| double bucket girders, so as to have the properties of two 
| dredgers in one hull. It is fitted with every improvement 
| introduced by the builders, and all its movements, whether 


or side- 
by steam power; and its 
massive proportions may be jaiged by the fact that in > 
construction are over 10,000 pieces of iron, brass, and steel, 
each different from the other. With such a tool it is evident 
no British engineer need hesitate either to cut a ship route 
present 
impeding navigation. On the same day Messrs. Thomas 
Wingate and Co. launched two iron screw-steam hoprs 
barges, each of 252 tons B. M., and 30 horse power nominh™ 
These barges are of novel construction, being § y 
adapted for discharging their load in_ shoal a 
They will be employed, in conjunction with a power'l” 
steam dredger, recently launched by the same firm, in “7 A 
1 avigation of 
Rio Sao Goncalo, Brazil, under the superintendence 
Messrs. Storry and Smith, C.E., o> They ingete aad 
i > jutor. Messrs. Wi 

respectively Portador and Coadju in piooen two 
or, 


small dredgers for the Government of Kq 
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ADMIRALTY INCOMPETENCE. 


THE Parliamentary Session will conclude, and 
the members of both Houses, and the chiefs of 
various departments, will scatter themselves for 
the next few months, leaving behind them well- 
grounded dissatisfaction that will develop into a 
determination for reform when Parliament shall next 
assemble. And this dissatisfaction is not partial but 
general ; it points to no individual shortcomings, but 
to general incompetency ; to a Government that has 
promised so much and has done so little ; to a Home 
Office that vacillates between illegal opposition and 
weak yielding to the mob ; to a War Office that has 
hidden its incompetency for so long under big talk 
and bold assertion, but fails utterly under the first 
small practical test; to an Admiralty, still more 
incompetent, still more prone to conceal weakness 
beneath large words, and the heads of which when 
called to give an account of their stewardship, 
have no course left but to break down physically 
when a Captain has been lost, or to throw them- 
selves on the mercy of the public when a Megera 
has been wrecked. ‘The nation is long-suffering 
and full of patience: it will pay and pay unceas- 
ingly and almost uncomplainingly; it is anxious 
and able to have the finest navy in the world, 
as it has the finest sailors, as it has the finest 
constructive ability; but when it sees ships lost 
in succession, lives wasted or criminally risked, 
and when it sees that all this arises from 
nothing but sheer incapacity, the time is close 
at hand for a full reckoning with the leaders 
in whom it placed such ill-used confidence, and 
for such sweeping reforms as shall effect a .change, 
and shall remove heads of departments from 
responsibilities they trifle with by the indulgence 
of private pique, or for which— possessing full 
integrity, and desire to promote the public good— 
they are quite unsuited. ‘The Captain, Megzra, 
and the Agincourt disasters, and the expulsion of 
Mr, Reed from office, are the striking features that 
have distinguished the Admiralty under the present 

tration, We have already said all we need 





Say about the first-named for the present, for, al- 
though an earnest movement is now being made to 
reopen the subject, it is not likely to be success- 
ful, and the matter will probably stand over till 
Mr. Childers is mane’ fit to answer the alle- 
gations brought against him, or until it is shelved 
altogether. With regard to the Agincourt, the 
policy of economy so much vaunted, but now 
rapidly leading up to excessive necessary expen- 
diture, has its share in this disaster. The desire 
to save coal endangered, and might have lost the 
ship, whilst in the case of the Megera, there is 
not one extenuating circumstance, one single thing 
that can be urged in defence of Mr. Goschen, ex- 
cept, indeed, his total ignorance of the matter 
with which he had to deal, a poor excuse, which 
augments rather than reduces his responsibility. 
Consider the circumstances of the case. We have 
aship built twenty-two years ago, comparatively 
imperfect in her design and her construction even 
at first; condemned since five years for all except 
temporary service ; a ship whose character was so 
well known that for years she had been placed last 
on the list of many other unreliable vessels. She 
was not employed even as a store ship during the 
Abyssinian war, In 1866 she had been certified 
as fit, when repaired, only for two years’ further 
temporary service ; and when latterly Mr. Barnaby 
reported upon her, the utmost he could say in her 


favour was that her boilers were good only for one | 


year’s service. In the face of all these facts the 
Megera, with her invaluable freight, is ordered to 
the other side of the world for at least nine months’ 
active service, or only three less than the sanguine 
assistant constructor had been able to give as the 
limit of duration of her vital parts. We all re- 


x|member the events that attended her departure, 


the inconveniences, the dangers, the remonstrances ; 
we remember the paltry inspections and alterca- 
tions the question raised in Parliament, and the 
loud mouthed denial with which the Admiralty at- 
tempted to hide their folly. 

Results have shown how just were the doubts, 
and how inexcusable was the action taken in the 
matter at the time. Fortunately the Megera has 
not achieved her journey in safety, or the Admiralty 
emboldened by their good fortune, would have 
ventured on other economical extravagances, and 
have secured themselves still more strongly in their 
position, which the Captain disaster, and the sub- 
sequent events had seriously shaken. As it is we 
have lost a ship that was fit for little more than the 
breaker’s yard, we have lost stores, the temporary 
service of nearly 400 men, and the cost that will be 
incurred in rescuing the crew by the ship sent to 
their aid. We have lost all these things, thanks to 
the policy of a department that did not scruple 
to send outa crazy ship, despite all the documentary 
evidence before it, for the sake of saving a trifling 
sum by the transaction. But, as we have said, the 
loss is fortunate—so that the crew is safe—for the 
sinking of that old iron ship must drag down some 
incompetency with it to make way, we hope, for a 
better state of things. 

It has been urged, on behalf of the First Lord, 
who, we believe, is one of the most sincere and con- 
scientious of men, but whose talents are at present 
so misplaced, that he is free from blame because he 
did no know the exact condition of the ship. No 
assertion could be more fallacious than this. In 
accepting supreme power he accepted supreme 
responsibility ; and even had the, means for at- 
taining the required information not been avail- 
able, except from direct inspection, such as had 
been made in 1866, and which could not have been 
repeated by Mr. Barnaby, his liability would not 
have been reduced. He stands, then, compelled to 
answer to the country for the blunder he has com- 
mitted, a victim probably to a ——- by which 
offices requiring great special knowledge and 
natural suitability, are held by comparatively short, 
and always uncertain tenure, and certainly a victim 
to a Government which hastened to fill the gap 
left vacant by Mr. Childers, apparently careless of 
the eligibility of his successor. 

Public opinion has been asked to suspend its 
judgment until the exact details of the Megera 
disaster are known, a request as politic as it is un- 
reasonable; one which, if complied with, would 
result in the postponing of the question for months, 
until Parliament reassembled, and the press of other 
business should entirely dispel the further considera- 
tion of the event. ‘The fact is that the culpability of 
the Admiralty will not in one degree be lessened if 
it shall be found that the apprehended cause is not 
the true one. For the faults of the existing system 


stand confessed, and it is for these faults that the 
Department is now being judged. A vessel long 
known as unfit for the service, is sent upon an 
Australian voyage ; she is lost, and the head of the 
Department is obliged to own ignorance of infor- 
mation which lay ready to his hand, a lapse of duty 
for which a subordinate clerk in any private em- 
ployment would have been ignominiously dismissed. 

In the midst of the discussion consequent upon 
the Megeera catastrophe, we, of course, see Mr. Reed 
active in the journals, and Mr. Reed’s friends active 
in the House, smiting his old enemies of the Ad- 
miralty. More and more strongly do circum- 
stances help Mr. Reed; he prognosticates, and 
his words, more or less, come to pass ; he has been 
uncomfortably prophetic about the Glatton and 
the Minotaur, but his remarks have the air of being 
convenient prophecies, useful to be kept on hand, 
and brought forward in case the elements and official 
blundering should interpose still more in his behalf, 
They are unfortunate, those differences between 
the Admiralty and Mr. Reed. How ungenerously, 
how unfairly, as he himself says how insolently he 
was treated, let the published correspondence tell. 
But public sympathy has always a leaning towards 
the more powerful party, towards the employer 
rather than the employed ; Mr. Childers must have 
| had strong reasons for his conduct, it would have 
| been too glaring otherwise, and was it not endorsed 
by the highest authority in the House? So, despite 
the knowledge that, Mr. Reed not only did all of 
importance that has been done to our fighting 
fleet, but also that he preserved the Admiralty 
credit during his tenure of office, and _ not- 
withstanding that no one can by any possibility 
lay the finger of censure on any spot, a general 
impression reigns that Mr. Reed was wrong, that 
his dismissal, was right, and that he is now making 
capital out of circumstances. We need only re- 
mark that these subtle impressions are utterly 
without weight, and that we must judge of the late 
Chief Constructor by his course of action, to which 
no exception can by any possibility Be taken as evi- 
dence, by the published correspondence, and espe- 
cially by the correspondence which took place after 
his connexion was entirely severed with the Govern- 
ment. Nothing could be more satisfactory than the 
wording of those letters, nothing more conciliatory, 
convincing, or showing more desire to do the country 
service; and those critics who affect to discover 
through the whole of the correspondence subtle 
taunt and sarcasm, too delicate to be defined, and 
possible only for such a master of his pen as Mr. 
Reed, or those who find in it a spirit of exulta- 
| tion over the Admiralty misfortunes, must surely be 
gifted with a sense of discernment out of the line 
entirely. 

We believe that Justice will never succeed in ad- 
justing her balance with the late Chief Constructor 
in one scale and the Admiralty Lords in the other, 
but we may point out that, great as is Mr. E. J. 
Reed’s ability as a naval constructor, it is still 
greater as a politician, and that his antagonists 
show themselves scarcely worthy of -his steel. 
No one can forecast the future, so big with 
great events, nor venture to predict that the 
time may come that Mr. Reed will ever re- 
enter the Admiralty, armed with higher power, 
than he possessed before he was dismissed last 
year, and yet how simple a combination of events 
may bring this matter about. Meantime, we our- 
selves are becoming rather weary of Mr. Reed 
and his Admiralty disputes, and while we wish 
heartily that the latter had done their duty to the 
country by not expelling one of the best con- 
structors that ever held office, we most sincerely 
desire to see a responsible successor established in 
his place, and public confidence no more abused. 
And if accident should restore to us Mr. Reed in 
an official capacity, we believe that his merits and 
his capabilities will be more fairly rated than they 
have been yet. Meanwhile, however, he finds 
plenty of occupation in designing armour-clads for 
Germany and for Russia. 








OUR COAL SUPPLY. 

Tue general report of the Royal Commission, 
appointed rather more than five years ago to inquire 
into our national coal supply, has at last made its 
appearance, and although it cannot by any means 
be said to afford a definite reply to the important 
question of how long our supply will last us, yet it 
contains, with its appendices, a vast amount of ex- 
ceedingly valuable information of great public 








interest, and which is likely to prove of service in 
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years to come. It would be impossible, within the 
space of a single article, to do even approximate 
justice to the labours of the committee, and we 
shall, therefore, in the present notice, confine our re- 
marks to some of the more salient points of the 
general report, leaving the details furnished by the 
reports of the sub-committees for subsequent con- 
sbdecation, In the first place, however, it may be 
desirable that we should state briefly the history of 
the Commission. 

The first really logical discussion of the facts 
relating to the duration of our supply of coal was 
that contained in Mr. Edward Hull's book on “‘ The 
Coalfields of Great Britain,” published in 1861, and 
the arguments advanced in this work having ex- 
cited much interest, Sir W. G. Armstrong brought 
the matter prominently before the public in his 
address delivered by him as President of the British 
Association, in 1863. ‘Two years later, also, Pro- 
fessor Jevons dealt with the subject in his well-known 
work on ‘The Coal Question,” and subsequently 
the matter was discussed by the press and in Par- 
liament, until, on the 12th of June, 1866, Mr. 
Hussy Vivian moved for the appointment of a Com- 
mission. This “* Commission to inquire into the 
several matters relative to coal in the United King- 
dom” was appointed on the 28th June, 1866, with 
instructions to ascertain and report upon the 
quantity of coal contained in the coalfields 
of the United Kingdom, and the quantity of such 
coal which may reasonably be expected to be avail- 
able for use; to report whether it is probable that 
coal exists at workable — under the Permian, 
new red sandstone, and other superincumbent 
strata; to inquire as to the quantities of coal used 
in manufactures and for the purposes of commerce, 
as well as that exported; and, finally, to report 
whether coal is at present wasted by carelessness 
or by the neglect of proper appliances for its 
economical consumption. A very broad field of 
inquiry was thus placed before the Commission, 
and at their first meeting they agreed upon the 
expediency of organising a division of their labours 
by appointing a series of five sub-committees, of 
which the first (A) was to report on possible 
depths of working; the second (B) on waste in 
combustion; the third (C) on waste in working ; 
the fourth (D) on the probability of finding coal 
under the Permian, new red sandstone, and other 
superincumbent strata; and the fifth (E) on 
mineral statistics. At a later meeting, held in 
October, 1866, it was further agreed to divide out 
the United Kingdom into thirteen districts, and to 
assign the task of determining the quantities of 
coal in these districts to separate members of the 
Commission, Subsequently it was found expedient 
to subdivide the geological inquiries assigned to 
Committee D, and allow some of them to be 
carried out by gentlemen not members of the Com- 
mission, and thus ultimately twenty-three branches 
of inquiry were organised and carried on simul- 
taneously. Still more recently a sixth and a 
seventh committee were appointed, the former, 
named in. December, 1868, having to perform the 
duty of selecting maps and obtaining ‘Treasury 
sanction for their publication, while the seventh 
committee—which was established as recently as 
March of the present year, and which consisted of 
Sir W. G. Armstrong, Mr. Woodhouse, and Pro- 
fessor Ramsay—performed the task of drafting the 
general report, which we must now proceed to 
notice, 

The first section of the report deals with the pro- 
bable depth to which it wil! be possible to work our 
coal, The Commissioners refer to the fact that in 
this country the temperature of the earth is constant 
at 50° Fahr., at a depth of about 50ft., and that 
beyond this depth the temperature increases at the 
rate of about 1° Fahr., for each 60 ft. in depth. In 
a well ventilated mine, the air will, of course, al- 
ways be at a somewhat lower temperature than the 
strata with which it comes in contact, this difference 
of temperature depending upon the length of the air 
ways, the quantity of air by which they are tra- 
versed, and to some extent also upon the system of 
working adopted, the “ pillar and stall” system 
appearing to facilitate the heating of the air by 
contact with the coal to a greater extent than the 
‘*long wall” mode of working. In working ex- 
tremely deep pits the tendency would, of course, 
always be to employ as few shafts as possible, and 
this again would cause an increase in the length of 
the air ways, or in other words an increase in the 
amount of heating surface to which the air would 
be exposed. On the other hand, however, there is 





the probability that as the age of a colliery in- 
creased the temperature of the surfaces of its air 
ways would diminish to some extent, owing to the 
cooling down of the adjacent strata and the com- 
paratively slow communication of heat from the 
surrounding masses ; but pe wsvor there appears 
to be an absence of such sufficiently exact data as 
would enable any definite conclusions to be arrived 
at as to the rate of such cooling. With regard to 
the temperatures at which it is possible for human 
labour to be earried on, the sub-committee (A) col- 
lected some very interesting evidence, but although 
this evidence went to show that for brief intervals 
and under circumstances where cool air could be 
quickly reached, manual labour had been, and is, 
carried on under exceedingly high temperatures 
(reaching in some cases 180°), yet the general 
medical testimony is to the effect that except for very 
brief periods, labour is not practicable in mois¢ air of 
a temperature equal to that of the blood, namely, 
98°. Much of the evidence goes to show the im- 
portant extent to which the amount of moisture in 
the air influences its effect at high temperatures 
upon the human system, and inquiries were therefore 
instituted to ascertain the hygrometric condition 
of air in mines. The results of these investigations 
tended to show that although the air was always 
humid at the working faces, yet that in general the 
deepest collieries were the driest; but no definite 
relation was established between the depth and 
hygrometric state. 

At the rate of increase to which we have already 
referred, the temperature of 98° would be reached 
by the strata at a depth of about 3000 ft.; but in- 
asmuch as with the long wall system of working a 
difference of 7° has been found between the tem- 

erature of the air and that of the working face, a 
urther depth of 420ft. might be assumed to be 
necessary to cause the air to require a temperature 
equal to blood heat, thus making the maximum 
workable depth 3420 ft. ‘The Commissioners them- 
selves state that the conditions affecting the tem- 
perature at this depth are in a great measure 
speculative ; ‘‘ but looking to possible < ye 
which the future may elicit for reducing the tem- 
perature, they considered it might fairly be assumed 
that a depth of at least 4000 ft. might be reached.” 
This conclusion is used as a basis for subsequent 
calculations, 

With regard to waste in working, the Commission 
are of opinion that at present great waste does un- 
doubtedly exist, the loss in working, &c., amount- 
ing in many instances to 40 per cent., while under 
favourable circumstances the loss is about 10 per 
cent, It is satisfactory to know, however, that some 
improvement is being made in this respect, particu- 
larly with regard to the more extensive adoption 
of the long wall system of working. 

The quantity of coal which is at the present time, 
or may be in future, available in the United King- 
dom, may be divided into four portions, as follows: 
1. The coal available in the known coalfields at 
depths less than 4000 ft. ; 2. Coal in the same dis- 
tricts at depths exceeding 4000 ft. ; 3. Coal under- 
lying the Permian and newer strata at depths 
less than 4000 ft.; and 4. Coal underlying the 
Permian and newer strata at depths of from 4000 ft. 
to 10,000 ft. As regards the coal belonging to the 
first of the above-mentioned classes, the reports of 
the various Commissioners give the following 
quantities as available after the necessary deduc- 
tions have been made, seams less than | ft. thick 
being disregarded : 

Tons. 
80,208, 139,468 
9,843,465,930 

155,680,000 

Total eco - 90,207 285,398 

‘The Commissioners reporting on Scotland and 
Ireland make no mention of supplies under known 
coalfields at a greater depth than 4000 ft., but the 
reporters for England and Wales give 7,320,840,722 
tons as existing below that depth under the known 
coalfields. As regards the deposits under the 
Permian and newer strata at less depths than 
4000 ft., the estimates are as follows, 40 per cent. 
being deducted for loss and other contingencies : 


England and Wales 
Scotland ... eve 
Ireland 


tons. 
56,246,000,000 
no estimate 
27,000,000 


56,273,000,000 
Investigations were also made by Committee (D) 
as to the ‘eee —apen of the existence of coal in 


England and Wal 
Scotland ... 
Ireland 


Total 


districts where its presence has not been discovered 





during mining operations, and is not indicated by 
the outcrop of carboniferous strata in the immediate 
neighbourhood, particular attention being paid to 
the probability of finding coal in the south of Eng- 
land. A review of the whole subject is made by Mr. 
Prestwich, who in the main supports the views of Mr. 
Godwin Austen, and concludes that there is a high 
probability of productive coal measures underlying 
the secondary rocks of the south of England, while 
he also shows that there are grounds for believing 
that coal existsat the south side of the Mendips, and 
under adjacent parts of the Bristol Channel, but 
at depths of not less than 1500 or 2000 ft.; while 
he also mentions a new coal basin of small extent 
near New Passage, in the Severn Valley. The 
probability of coal existing under the Cretaceous 
aud other secondary rocks in the south of England 
is, however, earnestly protested against by Sir 
Roderick Murchison, coll as the question is still one 
of theory, no attempt has been made to estimate the 
quantity which might thus be found. 

The last portion of our coal considered in the 
report, is that underlying the Permian or newer 
strata at depths of from 4000 to 10,000 ft. ‘This 
quantity is computed as about 41,144,000,000 tons, 
of which about 29,342,000,000 tons lie at depths 
between 4000 and 6000 ft. Adding to this 41,144 
millions of tons, the 7320 millions of tons estimated 
as lying at depths exceeding 4000 ft. within the 
area of the known coalfields, we get the total esti- 
mated quantity of coal at depths below 4000 ft. as 
48,465 millions of tons. On the other hand, of 
coals at a less depth than 4000 ft. within the area 
of our known coalfields we have already stated the 
estimated quantity to be 90,207 millions of tons, 
which added to the 56,273 millions of tons, similarly 
situated under the Permian and newer strata, gives 
altogether 146,480 millions of tons as available at 
less depths than 4000 ft. This, then, is the supply 
with which we have to deal, let us now examine how 
long it is likely to last. 

In dealing with this question, the Commission 
have necessarily had to make certain assumptions, 
and it is upon the accuracy of these assumptions 
that the value of their predictions as to the dura- 
tion of our supply of coal, of course, depends. 
Very wisely, however, the Commissioners have not 
ventured to make any definite prophecy, but have 
rather endeavoured to state fairly the circumstances 
which may modify the duration of our coal supply, 
and the influence of those circumstances, leaving to 
the general public to decide what set of circum- 
stances is most likely to occur. For many years 
past the increase in our consumption of coal has 
been due not merely to an increase in our popula- 
tion, but also to the fact that the quantity of fuel 
consumed per head has become much augmented. 
Thus, whereas in 1855 the population of the United 
Kingdom was 21,792,872, and the quantity of coal 
retained for home consumption 59,330,557 tons, or 
2 tons 14 ewt. 0 qrs. 5 Ib. per head; in 1862, with 
a population of 23,416,264, the home consumption 
had reached 75,202,986 tons, or 3 tons 4cwt. | qr. 
2Ib. ord head ; and, in 1869 (the last year for which 
complete returns have yet been made), with a 
population of 25,075,088, the amount of coal re- 
tained for home use had become 97,066,499 tons, 
or 3 tons 17 cwt. 1 qr. 19 lb. per head. Arguing on 
such facts as those to which we have just referred, 
Professor Jevons, in 1865, estimated the growth in 
our coal consumption as amounting each year to 
34 per cent. of the consumption of the preceding 
year, a system of calculation which would give an 
annual consumption of 2607 millions of tons per 
annum at the end of a century, and would lead to 
an exhaustion of our supply in about 110 years 
from the present time. 

Luckily for succeeding generations, however, 
there seems little reason for supposing that such a 
calculation possesses even an approach to correct- 
ness, One thing amongst others which tends to 
upset such a conclusion as that just mentioned con- 
sists in the fact that although our population 1s 
annually increasing, yet that the ra¢e of this in- 
crease is diminishing. The attention of the Com- 
missioners was specially directed to this fact, and 
the results to which it leads, by Mr. R. Price 
Williams, who has contributed to the — several 
interesting Tables bearing upon the subject. Mr. 
R. Price Williams is of opinion that the present 
rapid increase in our consumption of coal is mainly 
to be attributed to “the comlly rapid and abnorm 
development of our commercial activity, which has 
followed the introduction of steam power in this 
country ; and that the effect of this initial increase 
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in the yield of coal is still perceptible, just as it is, 
in a minor degree, in the present rate of increase 
of our population.” Mr. Price Williams further 
considers that there will be a decrease in the rate 
of increase of the consumption per head of the 
population ; or, in other words, that the point of 
maximum rate of increase has been already past, 
while arguing upon these premises he assumes that 
the supply of coal at present supposed to be 
available at depths of less than 4000 ft. would be 
sufficient for 360 years to come, at which time the 
consumption would have reached 612,800,000 tons 
per annum, and the population 131,700,000 souls. 
We may take the , ea of remarking here 
that this estimate of Mr. R. Price Williams, as well 
as those of the Commissioners to which we shall 
allude directly, are, to avoid complication, all made 
on the supposition ‘that the production of coal 
could continue in full operation until the last 
remnant was used, and then suddenly cease.” As 
the Commissioners remark, however: ‘In reality 
a period of scarcity and dearness would first be 
reached. This would diminish consumption and 
prolong duration, but only by checking the pros- 
perity of the country.” 

If, in place of assuming a geometrical increase in 
the rate of consumption, it be supposed that the 
increase merely takes the form of a certain con- 
stant additional quantity per annum, we get very 
different results from those above stated. Thus 
assuming the increase to be at the rate of 3,000,000 
tons per annum, the Commissioners remark that 
at the end of a century the consumption would be 
415,000,000 tons per annum, and the quantity of coal 
at present supposed to be available at depths of 
less than 4000 ft. would last but 276 years. 
Finally, the Commissioners consider another view 
of the matter, which is directly opposed to that of 
Professor Jevons. This supposition is, that from 
the present time ‘‘the population of the whole 
country, and the consumption per head of that 

pulation, will remain constant, or merely oscil- 

te without advancing. In this case our available 
coal would represent a consumption of upwards of 
1273 years at the rate of 115,000,000 of tons per 
annum.” 

If now, instead of taking the coal available at 
depths of less than 4000 ft. as our basis of supply, we 
add to that quantity the amounts estimated to exist 
at lower levels, namely, 48,465 millions of tons, it 
will be found that the 360 years’ duration calculated 
in Mr. Price Williams’s data will be increased to 
433 years; the 276 years, derived from the assump- 
tion of the consumption increasing in arithmetical 
ratio, will become 324 years; and, finally, 1273 
years’ supply, based on the supposition of non- 
increasing consumption, will be augmented to 
1695 years. 

Altogether the duration of our coal supply is a 
matter subject to modification by so many con- 
tingencies which it is impossible to foresee, that it 
would have been idle on the part of the Commis- 
sion to have attempted — and certainly idle on 
the part of any one else to attempt—a definite 
solution of the problem. On the whole, we con- 
sider that the balance of probabilities is in favour 
of Mr. R. Price Williams’s calculations proving 
tolerably correct for some few years to come, al- 
though we greatly doubt whether his ratios of in- 
crease will prove to be applicable for anything like 
the periods given in histables. We believe that as 
our increase of population goes on, the rafe of in- 
crease will diminish in a far more rapid ratio than 
it does at present, and that ultimately there will 
be established a state of affairs approximating 
closely with that assumed in the last supposition 
considered by the Commission, or, in other words, 
that increase will cease altogether. As with the 
population, so we believe it will be with the con- 
sumption of coal per head per annum. As new 
speneetions for steam power are discovered, so will 
the use of coal increase, until at last we may sup- 
pose a point to be reached when steam is used for 
every purpose to which it is applicable, and from 
the moment of that point being attained there will 
be a decrease of coal consumption, consequent upon 
the introduction of improved appliances for utilising 
the power developed. 

We have so far made no allusion to the chance of 
steam power being altogether superseded before our 
coal supply approaches exhaustion. It must be 
remembered, however, that there is always a chance 
of this, although it is impossible to found any argu- 
ment upon it. Finally, it must be borne in mind 
that the rapid development of intercourse between 


different countries, and the opening up of coalfields 
abroad will exercise an important influence upon the 
future coal supply of this country, not only by dimin- 
ishing our exports of coal, but by rendering it possi- 
ble for raw materials to be profitably worked up near 
the source of their supply, instead of being sent here 
to be brought into a manufactured state. Ultimately, 
indeed, it may be found that the wealth of Great 
Britain does not consist in her coal supply, but in 
the possession of men having the knowledge and 
energy necessary to turn to good account the re- 
sources of Nature whenever they may be found. 


OPENING OF COOPERS HILL 
COLLEGE. 

Tue Indian Civil Engineering College at Coopers 
Hill has at last become an established fact. Con- 
ceived, in the strictest sense of the word, in the 
interest of India, with the view of raising up a 
body of men who shall design and pacer. Bry So 
public works of the future, who will have been 
educated with the special object of becoming engi- 
neers in the true practical sense of the term, and 
particularly trained with reference to the special 
requirements of India, it would have been thought 
that no apology would have been required from its 
promoters for the establishment of such an institu- 
tion. Such, however, was not the case, The ex- 
istence of a college especially designed for the 
education of engineers, could not but enter into a 
dangerous competition with those colleges where 
such education is now partially carried on. The 
quicksands of opposition, however, being safely 
passed over, the inauguration of such an establish- 
ment was an occasion well worthy of some cere- 
mony. Accordingly, on Saturday last, a select 
party of ladies and gentlemen, numbering alto- 
gether, including the college professors and 
students, about 200 persons, went down by special 
invitation to Coopers Hill to be present at its 
official opening by the Secretary of State and 
Members of Council for India. 

Before entering into any particulars of the cere- 
mony and speeches on that occasion, it may be 
interesting to give some brief description of the 
building itself. When Coopers Hill estate was 
purchased by the Indian Government for the pur- 

ose of establishing there a civil engineering col- 
ege, there was already on the site a mansion of 
considerable size, containing about 100 rooms, 
erected within the last few years by Messrs. Myers, 
from the designs of Messrs. F. and H. Francis, 
architects, surrounded by a park and gardens, alto- 
gether 12] acres in extent. This building the 
Indian Government placed in the hands of their 
architect, Sir M. Digby hy my who, by certain 
alterations and additions to the existing structure, 
and the erection of an extensive new block, 
provided an institution capable of accommodating 
100 students at present, with a prospective increase 
to 150, each of whom will have a separate room. 
In addition to this provision for students, there are, 
taking the old and new blocks together, very com- 
plete arrangements for the prosecution of their 
studies in the various scientific branches of the 
college course. Amongst the various rooms we 
observed four class rooms measuring 30 ft. x 
30 ft. 6 in.; 18 ft.x25 ft.; 25 ft.x30 ft.; and 
22 ft. x27 ft. respectively; library, 20 ft. 50 ft. ; 
reading room, 20 ft.x16 ft.6in.; model room, 
20 ft. x 23 ft, ; lecture theatre, 29 ft. 6 in. x 47 ft. ; 
dining hall, 22 ft. x 60 ft. 9 in; laboratory, 25 ft. x 
20 ft. ; billiard and recreation room, 22 ft. x 34 ft. ; 
kitchen, 24 ft. x 30 ft. 6 im ; servants’ hall, 18 ft. x 
24 ft. Besides these rooms and the requisite do- 
mestic offices, servants’ rooms, laundry, &c., accom- 
modation is provided in the mansion for the pre- 
sident, one married and three unmarried professors ; 
other members of the staff of professors bein 
housed in five residences, comprising one detache 
and four semi-detached houses now being erected 
on the estate. ‘The works, which were commenced 
on the 1st February last, are being carried out by 
Messrs. Ashby and Horner. Formerly, this man- 
sion was supplied with water from wells on the 
estate, but in consequence of the great demand 
that will now be made upon them, it has been 
thought desirable to augment that ad by laying 
down pipes from the water works near Ol] 
Windsor. 

Amongst the visitors at the opening ceremony we 
noticed Sir Stafford Northcote, late Secretary of 
State for India; Right Honourable Sir E. Ryan; 
Lieutenant-General Sir Duncan Cameron, K.C.B., 
Governor of Sandhurst; Major-General Napier, 











Director-General of Military Education; Colonel 
Hamley, C.B., Commmandant, Staff College ; Sir 
Macdonald Stephenson ; Messrs. C. Hutton Gregory, 
C.E.; E. Woods, C.E.; W. Parkes, C.E, ; rs 
Preston White, C.E.; W. T. Thornton, Secretary, 
Public Works Department, India Office; Juland 
Danvers, Government Director of Indian Railways ; 
Sir M. Digby Wyatt; Major Champain, Director 
of the Indo-Euro elegraph ; Lieutenant- 
Colonel Strange, Inspector of Bcientific Instru- 
ments, India Store Depit, &c. &c. 

The Duke of Argyll, in his opening address, re- 
ferred to a remark made by Lord lienborough 
some years ago, that if by any accident the British 
should be expelled from India, they would leave 
almost nothing behind them in the way of great 
—_ works to distinguish the period of their rule. 

is, though well founded at the time, could not 
now be regarded with truth. Attention to public 
works dated mainly from the viceroyalty of the 
Marquis of Dalhousie ; and we have now completed, 
under a system organised and devised by him, a 
chain of railways which ran up the whole valley of 
the Ganges, from Calcutta to Lahore, connecting 
also the western coast of India with this great valley 
of the Ganges. In India, everything in connexion 
with public works is done by Government, obliging 
them to maintain a permanent staff of civil and 
military engineers, After referring to the failure 
of the competitive system, which was first esta- 
blished by Lord Stanley in 1859, His Grace com- 
mented on the want of proper means for engi- 
neering education in this country, quoting extracts 
from the pamphlet recently published by the Insti- 
tution of Civil Engineers, on scientific education at 
home and abroad, to prove his position. With re- 
gard to the College, he remarked that it was no 
close monopoly, but that entrance to it was open 
to all the world ; and his speech wound up with an 
exhortation to the students to avail themselves to 
the utmost of the advantages now placed within 
their reach, and to learn to cherish the utmost re- 
spect and affection for the natives of India. This 
address, which was in the nature of an explanation 
of the reasons that had led to the establishment of 
the College, was followed by one from Colonel 
Chesney, the Principal of the College, in which he 
explained the course of education proposed to be 
carried on there, respecting which we may have 
something further to say on a future occasion. 

. The staff of professors at present appointed con- 
sists of the following gentlemen : —Lieutenant- 
Colonel G. Chesney, R.E., Principal ; Callcott 
Reilly, Esq., MLCE, Professor of Construction ; 
Rev. J. Wolstenholme, Professor of Mathematics ; 
H. McLeod, Esq., Professor of Physical Science ; 
Captain W. H. Edgcome, R.E., A.1.C.E., Pro- 


has | fessor of Surveying ; Lieutenant G. S. Clarke, R.E., 


Instructor in Mechanical Drawing ; Cotton Mather, 
Esq., Lecturer in Hindustani ; and S. Evans, Esq., 
Instructor in Landscape Drawing. It will thus be 
seen that the Royal Engineers have secured to 
themselves already a very fair proportion of the good 
things of the college, and probably we shall find, 
when the staff is brought up to its full complement, 
a few more Royal Engineers added to the number 
of the professors. We are not led to make these 
remarks from any — of hostile criticism, but we 
doubt whether employment on professorial studies 
is the proper occupation for the members of that 
- Something may, no doubt, be said, and 
with great truth, to the effect that the Indian En- 
gineering College furnishes an exceptional case, 
and that engineer officers who have held similar 


aa in India will be found best suited for 
the appointments now held by them at Coopers 
Hill. ith this we perfectly agree. Considering 


that India is governed and held by the sword, a 
military officer of Indian experience is unquestion- 
ably the proper person for the principal of this 
new college, and a still further infusion of Indian 
military experience may not be undesirable under 
the peculiar circumstances of the case, It is, how- 
ever, to the results that we must look as a justifi- 
cation, not only for the selection that has been 
made in appointing professors and teachers, but 
also for the establishment of the college itself. 
We have from the first expressed ourselves 
strongly in favour of the establishment of this 
college, as being a means to an end which it had 
become ne to attain, viz., a regular supply 
of well-trained engineers for service in the Public 
Works Department of the Government of India, 
That its progress will be closely watched and criti- 





cised, cannot be doubted, and it must be remem- 
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bered that this is a case in which it may truly be 
said that the end only can justify the means. 

We must not conclude this notice of the opening 
of Coopers Hill College without recording our 
acknowledgments to the great courtesy we expe- 
rienced from, and kind assistance given to us by, 
Captain B. D. Danvers, secretary to the college, 
who was indefatigable in his exertions to promote 
the success of the opening ceremony, and to 
furnish us with all the information in his pos- 
session, 

It had been originally proposed that the students 
who have recently gained admission to the college 
by competitive examination should commence their 
studies on the Sth instant, but owing to the present 
incomplete state of the building, we understand 
that they will not be now required to enter upon 
residence there until the 12th of September. 


THE INSTITUTION OF CIVIL 
ENGINEERS. 

Srixce the Royal Charter of Incorporation was 
granted to the Institution of Civil Engineers, on 
the 3rd of June, 1828, the scope of the profession 
has expanded beyond all the anticipations of those 
great early engineers who founded the Association. 
Although Telford's celebrated definition holds good 
in all its foree—that civil engineering is the * art 


of directing the great sources of power in Nature | 


for the use and convenience of man”—itis a proof 
of the astuteness and prevision of those who framed 
the bye-laws of the Institution that they have held 
good ever since they were originally laid down, and 
that, even at the present time, they require no 
modification. The circular, however, which has just 
been issued by the Secretary of the Institution is 
one that calls for some little attention, bearing, as 
it does, upon so important a point as the qualifica- 
tion of candidates. It is urged in the circular that, 
while the provisions of the bye-laws, if strictly 
adhered to, are amply sufficient to insure the 
admission only of those who are qualified for the 
distinction, and are restrictive enough to exclude 
those who would not prove suitable members of 
the Institution, it is absolutely necessary that a 
strict attention should be given to the spirit of 
those laws, The circular alluded to contains, in fact, 
a caution to those whose privilege it is to introduce 
within the circle of fellowship those engineers who 
seek to partake of the many advantages the Insti- 
tution has to offer. And this caution is rendered 
all the more necessary on account of the large and 
increasing number of applications for admission to 
one or other of the Institution grades. So long as 
the absolute spirit of the bye-laws is adhered to, 
and proposers and seconders of candidates stand as 
sponsors solely from personal knowledge, nothing 
is left to be desired. We believe, however, it must 
be admitted, that of late years something of laxity 
has crept into vogue, and that seconders will often, 
actuated by kindly feeling, attach their names to 
a candidate’s application, acting, not by per- 
sonal knowledge, but taking their information at 
second hand. ‘To check this practice is, we take it, 
the chief object of Mr. Forrest’s circular. 

But while it is the duty of the secretary of the 
Institution—and a secretary more faithful, zealous, 
and judicious never administered the affairs of any 
public body—to _ out to the members and asso- 
ciates the probable evils which would arise from 
a too free and indiscriminate use of the privileges 
of their member or associateship, it is in our power 
to speak of the status of the Institution, the good 
it renders, and the influence it has had on the pro- 
fession. Glancing through the long list of mem- 


bers, and the larger list of associates, we cannot | 


deny that there are some few names that should 
be altogether expunged, and very many shifted 
from the lower to the higher grade. But let the 


most determined caviller at the Institution consider | 


the difficulties in the way of selection, and he will, 
if he can judge fairly, be constrained to admit that 
there never existed a society, with no protection ex- 
cept the judgment of its members, that shows 
evidence of so liberal, and withal, so just a spirit 
as the Institution of Civil Engineers, 


professions, by specified examinations, which decide 
qualification, the Institution has nevertheless pre- 
served its identity perfect through its long life, a 
result which could never have been achieved except 
by the greatest care and judgment. And, in- 
deed, it is difficult to see how, even if the profession 
of engineering were duly qualified, as others are, 


t Having no | 
assistance from without, such as is rendered to other | 


that any different results would ensue. It would 
always happen that a few incompetents would be 
elected, that the rules for admission would fix the 
position of some engineers who would be eminently 
suited for membership, in the lower grade of asso- 
ciates, and if, as the profession develops, pre- 
scribed examinations should ever help to decide 
in some degree for the Council, the proper rank of 
candidates, the advantages obtained would in our 
opinion be more than counterbalanced by draw- 
backs. At all events it is no duty of the Institu- 
tion to become an educational body ; its province is 
to advance the profession, by the assistance of its 
members, to place on record as far as possible all 
the important features of engineering progress, and 
to extend itself until it embraces all who are fitted 
by their capacity to aid in this work, independent 
of nationality. ‘The enrolment of foreign mem- 
bers is one of its most important duties, in 
order that specialities of practice may become 
familiarised, and the profession be made, as it should 
be, cosmopolitan. It need, however, hardly be 
pointed out that the election of foreign candidates 
should be conducted with even more than ordinary 
care, and that seconders for such should be found 
who can answer thoroughly for the qualifications of 
those seeking admission, And, indeed, this remark 
|applies with equal force to English engineers 
| established abroad, It is not sufficient that evidence 
should be adduced conclusive of their ability before 
|they quitted this country. A career abroad in- 
| volves fresh labours, strange responsibilities, and 
| the capacity for fulfilling these requirements must 
be satisfactorily attested. 

A few words may be said in reply to the various 
criticisms which are sometimes made upon the 
government of the Institution. We have heard 
it urged before now that a party spirit, even a 
spirit of unfairness, is not unknown in the Council. 
Among so many members as the Institution now 
contains, it would be wonderful indeed if dissatis- 
faction were not to be found; but the actions of 
the Council have to be judged by their results, and 
it is sufficient to point out that there exists nowhere 
any great society, bound together only by internal 
cohesion, exercising so great an influence for good, 
so free from meanness in its administration, from 
trade influences in its proceedings. There exists no 
society which has exerted a greater power for good 
in the profession of which it is the head, none 
which can look back through a long career with 
more pride, nor forward to a longer future with 
more hope than the Institution of Civil Engineers, 








NOTES FROM PARIS, 
Panis, August 7, 1871. 
Tue Rarmway Companies. 

Two great railway companies have held their general 
annual meeting during the past week, the date having been 
necessarily deferred by the recent events. The Orleans 
Company had in operation, during the year 1870, about 
2500 miles, out of a total authorised mileage of 2700; but 
| few new lines have been constructed. The traffic receipts 

show a total of 121,300,000 francs, less by 5,200,000 of 
that in 1869. The net product of working has been only 
| 57 million francs instead of 66 millions as in 1869. The 
shareholders will receive a dividend of 43 francs, plus 
|7 francs that will be carried to a reserve account. The 
| Paris, Lyons, and Mediterranean Company possessed at the 
| end of 1870 a network of 3880 miles, of which 2720 were 
| opened to traffic, 421 in course of construction, and 739 
| remaining to be made: the length opened for traffic during 
the year amounted to 128 miles, but the expenditure of 
capital was only 26 million francs as against 59 millions in 
| 1869. The receipts for the ear were about 211,700,000 
| francs, whilst in 1869 they reached 218,800,000 ; the ex- 
penses, on the contrary, were 75,200,000 against 73,300,000 
in 1869, showing for the net product a reduction of 
9,500,000 francs. The dividend has been fixed at 40 francs 
per share. 





Tue MessaGeRies Maritimes. 

| The Messageries Maritimes Company has also held its 
general meeting, on the 1st of August. The year 1870 
showed a total of receipts from all sources of about 
42,900,000 francs, with an expenditure of 38,400,000, 
leaving a balance of 4,500,000 francs. There will be an- 
nounced a dividend of 27.50 francs on the original stock, 
and 18.50 on the new share capital. 


Tne FrvancrAt SITuaTIon, 

The balance-sheet of the Bank of France shows this week 
a slight improvement in the financial situation ; the payment 
of the war indemnity continues rapidly. Paris, since the 
new municipal council has been established, is occupied with 
the liquidation of liabilities which the preceding régimes had 
bequeathed to it; the tax regulations are submitted to 
elaborate discussion. With such grave material interests 
at stake, and with the most delicate political questions at 
the same time unsettled, it is not surprising that the activity 





of business does not recover itself so rapidly as had been at 
first hoped. It must be admitted, indeed, that during the 
past fortnight there has been shown an evident heaviness 
in the recovery of affairs. The prices of wrought and cast 
iron are maintained, but that is owing rather to the ineffi- 
ciency of transport than to the presence of orders. The 
price of coals is also maintained, though there is compara~ 
tively little business done in them. 
Tue Late M. SoMMEILLIER. 

The Society of Civil Engineers have recently lost one of 
their most eminent members, M. Sommeillier, whose name 
will always remain connected with one of the greatest en- 
gineering works of the century—the Mont Cenis Tunnel. 
This French engineer, under the patronage of the Count de 
Cavour, put into operation the machines he had invented 
for boring the tunnel, and he learned how to give to his in- 
vention, as the work advanced, the improvements which 
resulted in complete success. He lived to complete his 
work, but not to assist at the inauguration of it. 

Tae Late M. MANTEL. 

The Corps des Ponts et Chaussées has recently suffered a 
great loss by the death of M. J. Maniel, one of its youngest 
inspectors-general, and for many years secretary of the 
Council General des Ponts et Chaussées. Born in 1813, M. 
Maniel took first honours in the Polytechnic School in 1834. 
Since 1841 he was appointed by the State in the construction 
of the Northern Railway. The company chose him after- 
wards as engineer-in-chief of works. In 1855, the Associa- 
tion of State Railroads in Austria confided to him the 
direction of this great enterprise, which comprises besides 
the construction of a vast network of railroads, the design 
and organisation of important metallurgical and industrial 
establishments. These manifold and arduous duties he 
fulfilled for ten years with great success. Returning to 
France he took an important part in several great railway 
undertakings, and then re-entered Government service. His 
great ability, the independence of his character, the ex- 
perience in business which he acquired in so busy a career, 
and the justness and extent of his ideas would have made 
him in the future still more useful to his country had he 
been spared. 

PorTABLE RAILWAYS. 

THERE are in existence railways of all dimensions, from 
the great lines that transport passengers by millions, to the 
modest mineral and workshop tramways for the transfer of 
iron and coal, or of materials in course of transformation. 
The more the cost of the latter can be reduced, the more 
one learns the value of narrow gauge lines and the extent 
to which they can beapplied. There are innumerable cases 
where there would be great advantages in diminishing the 
rolling resistances, but where the trifling importance of the 
loads to be moved does not permit the construction of a 
line of the most limited dimensions and the most economical 
character. There is at this moment being constructed at 
the works of a wagon builder at Ivry near Paris, a kind of 
portable railway, intended for the conveyance of material 
in a sugar factory, and the lightness, simplicity, and low 
price of which would appear to combine the desired results. 
The way consists of a series of trestles about 17 ft. span. 
These are placed on the ground without levelling it in any 
way, and the spans are coupled together at their ends by a 
pin passing through an iron box at each end of every 
trestle. A flat iron bolted to the upper part of the hori- 
zontal bars of the trestles forms the rail. Each span of 
17 ft. weighs only about 45 1b. so that they are easy to 
take up and lay down. By them a temporary iron road 
can be rapidly established which follows the natural contour 
of the ground over which it passess. The carriages in- 
tended to carry each from 100 lb. to 220 Ib., form a series 
of rolling platforms. They are articulated one to the other, 
and carry baskets on each side, in which the material 
to be moved is deposited (such as beetroots, pulp, coal, 
&c.) They are attached to the platforms each by four 
iron brackets. By this there is obtained for about 2s. 
a yard an iron road on which a horse can haul on a level 
about 20,000 Ib. It is hoped that this arrangement will 
play an important part in the transport of agricultural pro- 
duce, and that under certain circumstances it may be ap- 
plicable with economy to the transport of goods. 








Str Francis Petirr Smitu.—We have pleasure in an- 
nouncing that the honour of knighthood has been conferred 
on Mr. Francis Petitt Smith, as a recognition of his labours 
in connexion with the practical introduction of the screw 
propeller. 


Srsam Firs EnGiyes ror THE HaGve AnD RoTTERDAM. 
—Messrs. Merryweather and Sons have just completed two 
steam fire engines for the above places. The authorities at 
the Hague have had the purchase of a steam fire engine in 
contemplation for over twelve months, and after carefully 
discussing the merits of the engines produced both by 
English, American, and Continental manufacturers, they 
decided on the class of engine produced by the above firm. 
The points chiefly looked to were those which these makers 
have specially studied to bring forward, and that is, simpli- 
city, durability, and facility of management of the machine 
in the hands of a man who may not be a mechanic, as well 
as the accessibility to all parts of the engine in case repairs 
are needed. The Hague engine at its preliminary trial dis- 
charged 300 gallons per minute to a distance of 180 ft., and 
through 4 jets to a distance of 105.t. The Rotterdam 
engine is similar to that supplied by Messrs. Merryweather 
and Sons to that town some six years since, with the excep- 
tion that it discharges 25 per cent. more water in the same 
time, 
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DISINTEGRATING GRAIN. 
1s Patent Disintegrating Flour Mill. A New System 
Carr's P of Reducing. Wheat, §c., to Flour.* 
By THomas CARR. ‘ 

In what manner grain could be best prepared for the 
manufacture of that all-important requisite bread, so appro- 
riately termed the “ staff of life,” has been one ofthe grand 

roblems that has fromthe earliest ages excited the interest 
and ingenuity of successive generations. Sa 

To the early pestle and mortar, or rude quern, succeeded 
the millstones, but to the latter for thousands of years man’s 
inventive genius seems to have been chaified, as no change 
till now of a radical or fundamental character has been in- 
troduced in mills for the reduction of wheat into flour, the 
jdentically same description of mills (differing scarce in any- 
thing but in their increased size, and the substitution of 
wind, water, or steam to drive them in place of manual 
labour), being still in as universal use throughout the world 
as they were in those days of remote antiquity. It is true 
modifications from time to time have been suggested, but 
only very partially adopted, and in most cases the reason for 
their non-adoption has arisen from the fact, that while the 
principles involved directly or indirectly in the action of the 
mill stones, are not merely multitudinous and complex (and 
yet singularly harmonious in action), the mill itselfin which 
they are embodied, is characterised by a most admirable 
simplicity in material construction, such as the schemes in- 
tended to supersede them do not possess, since the chief of 
the alleged improvements are made at the sacrifice of this 
last all-important requisite, viz., simplicity in material and 
construction. 

Thus there is the Hungarian system, invented some 60 
years since, in which, with the object of avoiding any inter- 
mixture of powdered bran with the flour, the kernels are 
first decorticated or “ bulled” clean, and then rasped into 
flour between a complicated series of different speeded fluted 
rolls, a tedious system, involving some seventeen processes 
to complete the operation, and great cost in repairs, a modi- 
fication of which plan was not long since patented in England. 
Again, there is the directly opposite Pov patented by Chap- 
man and Co., for their entire wheat flour, in which the bran 
is ground by a second operation into an impalpable powder, 
and then mixed with the ordinary flour, the result being a 
flour much resembling very fine oatmeal in colour, taste, and 
smell, but claiming to be highly nutritious and wholesome. 
Again, there is the plan of French origin, in which it was 
proposed to dispense with grinding entirely, the wheat, after 
decortication, being softened by maceration in water, and 
crushed by rollers into dough ready for making into loaves, 
a system in part pursued by Brown and Polson in the manu- 
facture of their patent corn flour from maize. 

Now, it will be observed that all these modes of reduction, 
both ancient and modern, are based on one system, which 
(with the exception of the machines I am now going to 
describe) universally characterises every mill and pulveris- 
ing machine in the world, no matter to what purpose they 
are applied; and that is, that at the precise moment the 
material is being operated on, it invariably intervenes be- 
tween, and is simultaneously in contact with, two working 
surfaces, one or both of which then support or hold it. 

To illustrate this, such familiar examples as these may be 
adduced : the upper and nether stones of the before-named 
old flour mill, the pair of parallel rolls of a crushing mill, 
= pestle and mortar, the edge runner and pan, and many 
others. 

In Carr’s patent disintegrating flour mill, which it is the 
object of this paper to introduce to your notice, the reverse 
of all this is the case. 

It consists of a series of beaters,} formed of bars with open 
spaces between them, arranged cylindrically on disc plates, 
around and parallel with a central axle. 
plates one end of each bar is rivetted, so that the bars stand 
at right angles to the faces of the discs, while their other 
ends are rivetted into rings, which so tie them that each bar 
is supported by the aggregate strength of the whole. 

These cylindrically arranged beaters (forming what I call 
cages, from the slight resemblance they have to squirrel 
cages), are of different diameters, so that when placed as 
they are, concentrically one within the other, sufficient 
spaces may intervene between to isolate each, and give them 
the requisite clearance, and thus prevent any scrubbing or 
grinding action on the material which might ensue between 
them if they were rotating in too close proximity. 

These sets of beaters, of which for flour fourteen are used, 
are driven by means of an open and a crossed strap with ex- 
treme rapidity in contrary directions to one another right 
and left alternately. 

The wheat flows in at the central orifice, and is thrown 
out by centrifugal force from the first cage at a tangent to 
its circle, and at a speed equivalent to that at which the 
of the said cage are rotating ; where meeting the 
a of the next cage moving in an opposite direction, its 

irection is reversed, and it is again thrown outwards to 
_— the beaters of the third cage, also moving in a contrary 
oan: and so on with the other cages until (and that in 
sedneel = a from the first introduction), the fragments, 
pon gd ne flour, semolina, and bran, are delivered in a 
Pe g ag alike from every part of the periphery into 

Nearer ing casing, all the beaters (of which there are 
Sbout 1000) being thus simultaneously effective, and the 
— of the machine maintained. , 
inde mdm g with these different sets of beaters, each acts 
theta wee y, they are so arranged relatively to one another, 
thereby opts; is : repetition of the blows on the same material 
ferent sets ow he as — Armee repeated as there are dif- 
the rotation of aes sae the ee force generated by 
the first set of bear is caused to throw the material from 
against the aters, and dash it with great violence 
and so cn 4 second, and in like manner against the third ; 

on in directions the reverse of that in which the suc. 
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cessive sets of beaters it strikes are moving ; by which means 
the blows are enabled to act with redoubled energy on the 
separated particles of matter as they are dischar, ~ 4 Be 
ome precisely in the same way that stones are burl from 
a sling. 

An artificial momentum is thus given to the material as 
well as to the beaters, and that in direct opposition to each 
other, such as is the case with a cricket ball and bat; but of 
course to an immeasurably greater extent, for when the 
material and the beaters meet, it is the sum of the two —— 
added together which produces the shock ; in which collision 
the motion of the material is totally annihilated, and a fresh 
projectile force at the same instant given it in an opposite 
direction. 

Thus, when the speed of the machine is increased, as in 
doing so the momentum of the material increases with it 
(and that in a contrary direction) it follows that to double the 
number of revolutions per minute becomes equivalent to 

uadrupling the speed, and, as the shock is as the square, 
the disintegrating effect of each blow becomes sixteen times 
greater than before, and this is repeated and with augment- 
ing force, in each succeeding set of beaters. On the wall are 
two tracings to illustrate the action of the machine. One is 
a sectional side elevation .of rather more than half the ma- 
chine, showing only (to avoid confusion) the particular bar in 
each cage that occurs at the line of section. 

The other is a diagram of a portion of the front view, the 
curved arrows showing the direction in which the cages are 
moving,* and the straight ones, the zig zag course such an 
unbreakable material as a steel bullet mh take in passing 
through the machine, the bars revolving one way are 
coloured blue, while those going the reverse way are coloured 


ed. 

Now a little consideration will show that with this system 
of free blows no friction ensues between the machine and the 
material, which exists to so great an extent in other mills ; 
neither do the beaters waste their impetus on any unyield- 
ing medium like an anvil, by which the power might be 
needlessly absorbed, but, on the contrary, meet with 
no resistance except that which is strictly due to the 
act of overcoming the cohesive strength of the material 
operated on. Thus the rare desideratum is attained of hay- 
ing no expenditure of power beyond what is strictly equiva- 
lent to the effect produced. 

Not the least noteworthy fact is the important one, that 
the efficacy of this machine can iu no way be affected or 
impaired by work, what trivial amount of wear it may sus- 
tain having not the slightest deteriorating influence on its 
operative efficiency ; onk thus, in place of the tedious weekly 
dressings of the mill stones, it may be worked night and day 
without stoppage for a twelvemonth, and be, not merely in 
as good working order, and in every respect as efficient as in 
the first hour it was started, but in some respects even better, 
as the brasses and bearings will then be more smooth and 
bedded more evenly in unison with each other. 

All the attention the machine requires in working it, is 
simply to keep the four bearings of its shafts well oiled, for 
there are no other rubbing surfaces whatever. 

As regards the repairs it will require, they are limited to 
two, and these only necessary at wide intervals of time. 

The first of these is that of the brasses of the four bearings 
above spoken of; like all other brasses they will of course 
require adjusting and renewing occasionally. The other is 
the renewing of the crucible steel beaters which may be 
safely estimated to be good for some ten or twelve years at 
least, ‘a they could be replaced at an engineer’s works in 
a week. 

Now it is a literal and absolute fact, that there is nothing 
whatever else about the machine at all liable to wear out, 
_ nothing otherwise liable to get out of perfect working 

er. 

Carr’s patent disintegrating flour mill is found capable of 
pulverising with care 20 qrs. of wheat per hour, and dis- 
pensing with 25 pairs of millstones. The percentage of 
flour obtained by it as shown by a careful analysis of the 
meal from it and the same wheat reduced by millstones is 
pretty nearly the same; but the quality of that from the 
new mill is greatly superior, it being shattered into a fine 
granular state, not “felled” or “ killed” as the bakers call it, 
or, in other words, not rendered densely close and impervious 
by too fine grinding under frictional pressure. 

The disintegrated flour absorbs more water, forms a raw 
paste of greater tenacity, and when baked, a whiter, lighter, 
and and better keeping bread, with the sweet nutty flavour 
of the wheat most agreeably preserved. 

It is the only mill which has ever yet been invented that is 
not duplex but eee in which disintegration is 
effected while the material is ee freely or being projected 
through the air unsupported; and in which no individual 
particle thereof, at the moment of disintegration, is ever 
simultaneously in contact with more than one portion of the 
mill, viz., the particular beater striking, and so shattering it 
by percussion in mid air, asa cricket-ball is struck in mid air 
by the bat. 

It is also the only mill the mode of action of which com- 
prises a combination of the continuous power in the mill ever 
flowing to it from the prime mover with projectile impetus 
in the material, contributing to the attainment of the end in 
view. 

Yet widely different as these two principles are they are 
yoked together in the disintegrators, and, for the first time, 
work harmoniously. By this novel alliance, the material 
itself, instead of being inertly impassive as in all other mills, 
is made for the first time to play an active part in its own 
disintegration, and to virtually constitute for the time being 
a vital portion of the machine itself; the projectilemomentum, 
weight, and vis inertis of the former comprising the sole 
abutment or fulcrum of the machine, whereby it is enabled 
to apply the power expended in driving it to the practical 
purposes required. There isa perpetual succession of free 
unarrested blows delivered by the beaters with extreme 
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rapidity against the flying material, which is hurled against 
them with projectile impetus from an opposite direction by 
centrifugal foree, and as each individual particle struck may 
be regarded as representing a separate and distinct blow, 
independent of the other particles so struck, the total number 
of such blows amounts to many millions per minute. 

Thus the principles, mode,of action, and system of disin- 
tegrating matter in the disintegrator not only bears no re- 
semblance whatever.-to those of the mills, both of ancient 
and modern times, but it is distinguished by the total ab- 
sence in it of-everything appertaining to them of a funda- 
mental character ; 60 much so, indeed, that when we attempt 
to compare it in those respects with other mills we discover 
nothing but diametrical antagonisms to all previous pro- 
cesses. 

In further explanation of the result aimed at in the con- 
struction of this machine, it may be necessary to describe 
the structure of the berry of the wheat on which it is to act. 
It is composed of an outer covering called bran, and an inner 
kernel which yields flour, but when these are subjected to 
the searching power of the microscope, this outer skin or 
bran is iooalk to be composed of six different envelopes, each 
with a distinct structure; and inside of these there is a 
honeycomb structure of cells, lying in as regular order within 
the outer coatings, as it is possible for even nature to place 
them. These cells are separated one from another by a 
packing of rather softer material called cerealine. 

The great object aimed at in all flour mills is to disin- 
tegrate wheat pickle in such a manner as to reduce it to fine 
flour without destroying its ular structure, and in pro- 
portion to the degree in which this is accomplished the 
nutritive properties are retained or diminished. 

Now it will be admitted~by all, that wheat cannot be 
ground in one operation into fine flour by mill stones, with- 
out destroying a considerable portion of its granular structure. 

The knowledge of this has created the Austrian and Hun- 
garian method already described, which though successful, 
in the production of a fine quality of flour, is expensive and 
tedious. By the machine under review, however, the desired 
result is most effectually and economically obtained. 

Two of these machines are now and have been for many 
months in successful daily operation at Messrs. Gibsons and 
Walker’s flour mill at Bonnington, adjoining this city, where, 
by the kind courtesy of that firm they may be inspected in 
operation by any of the members or associates, and I am con- 
fident will amply repay those interested in the machine for 
the time they spend in its inspection. 
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RetvuRNING to the science of terrestrial magnetism, we find 
in the reports of early years of the British Association ample 
evidence of its diligent cultivation. Many of the chief 
scientific men of the day from England, Scotland, and Ire- 
land found a strong attraction to the Association in the 
facilities which it afforded to them for co-operating in their 
work on this subject. Lloyd, Phillips, Fox, Ross, and 
Sabine made magnetic observations all over Great Britain ; 
and their results, collected by Sabine, gave for the first time 
an accurate and complete survey of terrestrial magnetism 
over ‘the area of this island. I am informed by Professor 
Phillips that, in the beginning of the Association, Her- 
schel, though a “sincere well-wisher,” felt doubts as to 
the general utility and probable success of the ‘: and pur- 
pose proposed; but his zeal for terrestrial magnetism 
brought him from being merely a sincere well-wisher to join 
actively and cordially in the work of the Association. “In 
1838 he began to give effectual aid in the great question of 
magnetical Observatories, and was indeed foremost among 
the supporters of that which is really Sabine’s great work. 
At intervals, until about 1858, Herschel continued to give 
effectual aid.” Sabine has carried on his great work without 
intermission to the present day ; thirty years ago he gave to 
Gauss a large part of the data required for working out the 
spherical harmonic analysis of terrestrial magnetism over tho 
whole earth. A recalculation of the harmonic analysis for 
the altered state of terrestrial magnetism of the present time 
has been undertaken by Adams. He writes to me that he 
has “already begun some of the introductory work, so as to 
be ready when Sir Edward Sabine’s Tables of the values of 
the magnetic elements deduced from observation are com- 
pleted, at once to make use of them,” and that he intends to 
take into account terms of at least one order beyond those 
included by Gauss. The form in which the requisite data 
are to be Penner to him is a magnetic chart of the whole 
surface of the globe. Materials from scientific travellers of 
all nations, from our home magnetic observatories, from the 
magnetic observatories of St. Helena, the Cape, Van 
Diemen’s Land, and Toronto, and from the scientific obser- 
vatories of other countries have been brought together by 
Sabine. Silently, day after day, night after night, for a 
quarter of a century he has toiled with one constant assistant 
always by his side to reduce these observations and prepare 
for the great work. At this moment, while we are here 
assembled, I believe that, in their quiet summer retirement 
in Wales, Sir Edward and Lady Sabine are at work on the 
magnetic chart of the world. If two years of life and health 
are granted to them, science will be provided with a key 
which must powerfully conduce to the ultimate opening up 
of one of the most refractory enigmas of cosmical physics, 
the cause of terrestrial magnetism. r 

To give any sketch, however slight, of scientific investiga- 
tion performed epee the past year, would, even if I were 
competent for the task, far exceed the lintits within which I 
am confined on the present occasion. A detailed account of 
work done and knowledge gained in'science Britain ought 
to have every year. The Journal of the Chemical Society 
and the Zoological Record do excellent service by giving 
abstracts of all papers published in their departments. The 
admirable example afforded by the German “ Fortschritte” 
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and “ Jahresbericht” is before us; but hitherto, so far as I 
know, no attempt has been made to follow it in Britain. It 
is true that several of the annual volumes of the “ Jahres- 
bericht” were translated; but a translation, published neces- 
sarily at a considerable interval of time after the — 
cannot supply the want. An independent British publica- 
tion is for many obvious reasons desirable. The two publi- 

i and English, would, both by their 
differences and by their agreements, illustrate the progress 
of science more correctly and usefully than any single work 
could do, even if @ ing simultaneously in the two 
lan It seems to me to promote the establish- 
ment of a British Year Book of Science is an object to which 
the action of the British Association would be 
thoroughly appropriate. 

In ening to recent advances in several branches of 
astenes; I cieaniy cheese come of eso which Lave ctrack me 
as most notab 

Accurate and minute measurement seems to the non- 
scientific imagination a less lofty and dignified work than 
looking for something new. But nearly all the 
discoveries of science eaten heb Co sonnene et 7" 
measurement and patient long-contin ur in the 

i ifti ical results. The popular idea of 

is that the theory of gravitation 
flashed into his mind, so the discovery was made. It 
was by a long train of mathematical calculation, founded on 
results accumulated through igious toil of practical 
astronomers, that Newton first demonstrated the forces 
ing the planets towards the sun, determined the magni- 
tutes of those forces, and discovered that a force following 
the same law of variation with distance urges the moon 
towards the earth. Then first, we may suppose, came to 
him the idea of the universality of gravitation; but when he 
attempted to compare the itude of the force on the 
moon with the itude of force of gravitation of a 
= mass at the earth’s surface, he did not 
ich the law he was discovering re- 
would he publish his discovery 
ted that, being present at a meeting 
» he at yt read, describing 
Picard which led to : — 4 
accepted estimate of the earth’s 
i Newton required. He went home 
with the result, and commenced his calculations, but felt so 
much agitated that he handed over the arithmetical work to 
a friend: then (and not when, sitting ina garden, he saw an 
apple fall) did he ascertain that gravitation keeps the moon 
ny orbit. 

Faraday’s disco of specific inductive capacity, which 
ina ied the oow ehiunehy, tending to discard action 
at a di was the result of minute and accurate measure- 
ment of electric forces. 


Joule’s discovery of thermo-dynamic laws through the 
regions of alestoo-chamistey, electro-magnetism, and ay 
of gases was based on a delicacy of thermometry whic 

seemed simply impossible to some of the most distinguished 
chemists of the day. 
Andrews’s discovery of the continuity between the 


us 
and liquid states was worked out by many years of idbestons 
and minute measurement of phenomena scarcely sensible to 
the naked eye. 

Great service has been done to science by the British As- 
sociation in promoting accurate measurement in various 
subjects. The origin of exact science in terres ~~ 
netism is traceable to Gauss’s invention of methods of find- 


ing the magnetic intensity in absolute measure. I have 
spoken of the great work done by the British Association in 
carrying out the application of this invention in all of 
the world. Gauss's colleague, in the German etic 
Union, Weber, extended the practice of absolute measure- 
ment to electric currents, the resistance of an electric con- 
ductor, and the electromotive force of a galvanic element. 
He showed the relation between electrostatic and elect: 
magnetic units for absolute measurement, and made the 
beautiful discovery that resistance, in absolute electro-mag- 
netic e, the recip 1 of resistance, or, as we call 
it, “ conducting power,” in electrostatic measure, are each of 
them a velocity. He made an elaborate and difficult series 
of experiments to measure the velocity which is equal to the 
yey ay power, in electrostatic measure, and at the same 
time to the resistance in electro-magnetic measure, in one 
and the same conductor. Maxwell, in making the first ad- 
vance along a road of which Faraday was the pioneer, dis- 
covered that this velocity is physically related to the velocity 
of light, and that, on a certain sy pee regarding the 
elastic medium concerned, it may be exactly equal to the 
velocity of light. Weber's measurement verifies approxi- 
mateiy this equality, ana stands in science monumentum are 
perennius, celebrated as having suggested this most grand 
theory, and as having afforded the first quantitative test of 
the recondite properties of matter on which the relations 
between electricity and light depend. A remeasurement of 
Weber's critical velocity on a new plan by Maxwell him- 
self, and the important correction of the velocity of light by 
F ]t’s laboratory experiments, verified by astronomical 
observation, seem to show a still closer ent. The 
most te possible determination of Weber's critical 
velocity is just now a primary object of the Association’s 
Committee on Electric Measiirement, and it is at present 
ture to speculate as to the closeness of the agreement 
between that velocity and the velocity of light. This leads 
me to remark how much science, even in its most lofty specu- 
lations, gains in return for beneiits conferred by its applica- 
tion to promote the social and material welfare of man. 
Those who perilled and lost their money in the original 
Atlantic telegraph were impelled and supported by a sense 
of the their en ise, and of the world-wide 
benefits which must flow from its success; they were at the 
same time not unmoved by the beauty of the scientific pro- 
blem directly presented to them; but they little thought 
that it was to be immediately, through their work, that the 
scientific world was to be instructed in a long-neglected and 























discredited fundamental electric disco of Faraday’s, or 
that, again, when the assistance of the British Association 
was invoked to supply their electricians with methods for 
absolute measurement (which they found necessary to secure 
the best economical return for their expenditure, and to 
obviate and detect those faults in their electric material 
which had led to disaster), they were laying the foundation 
for accurate — a in every > labora- 
in the wor! initiating a train of investigation 
aigeuanh up branches into the loftiest regions and 
subtlest ether of natural philosophy. Long may the British 
Association continue a bond of union, and a um for the 
interchange of good offices between science and the world. 

The greatest achievement yet made in molecular theory of 
the properties of matter is the Kinetic theory of 
shadowed forth by Lucretius, definitely stated by Daniel 
Bernoulli, largely developed by Herapath, made a reality by 
Joule, and worked out to its t advanced state by 
Clausius and Maxwell. Joule, ) moms his om peer equiva- 
lent of heat, and his experiments upon the heat produced by 
the condensation of gas, was able to estimate the avera 
velocity of the ultimate molecules or atoms composing it. His 
estimate for hydrogen was 62265 ft. per second at temperature 
60° Fahr., and 6055 ft. per second at the freezing point. 
Clausius took fully into t the impacts of molecul 
on one another, and the kinetic energy of relative motions 
of the matter constituting an individual atom. He investi- 
gated the relation between their di ters, the number in a 

iven space, and the mean | of path from impact to 
impact, and so gave the foundation for estimates of the 
absolute dimensions of atoms, to which I shall refer later. 
He explained the slowness of gaseous diffusion by the mutual 
impacts of the atoms, and laid a secure foundation for a 
complete theory of the diffusion of fluids, previously a most 
refi i The deeply penetrating genius of Max- 
well brought in viscosity and thermal conductivity, and 
thus completed the dynamical explanation of all the known 
properties of gases, except their electric resistance and brittle- 
ness to electric force. 

No such comprehensive molecular theory had ever been 
even imagined before the nineteenth — Definite and 
complete in its area as it is, it is but a well-drawn part of a 
great chart, in which all physical science will be represented 
with every Property of matter shown in dynamical relation to 
the whole. prospect we now have of an early completion 
of this chart is based on the assumption of atoms. But there 
can be no permanent satisfaction to the mind in explaining 
heat, light, elasticity, diffusion, electricity and magnetism, 
in gases, liquids, and solids, and describing precisely the re- 
lations of different states of matter to one another by 
statistics of great numbers of atoms, when the properties of 








the atom itself are simply assumed. When the theory, of | li 


which we have the first instalments in Clausius and Max- 
well’s work, is complete, we are but brought face to face with 
a superlatively grand question, what is the inner m i 

of the atom ? 

In the answer to this question we must find the explanation 
not only of the atomic elasticity, by which the atom is a 
chronometric vibrator according to Stokes’s discovery, but 
of chemical affinity and of the differences of quality of 
different chemical elements, at present a mere mystery in 
science. Helmholtz’s exquisite theory of vortex-motion in 
an incompressible frictionless liquid has been suggested as a 
——— pointing a way which may possibly lead to a full 
understanding of the properties of atoms, carrying out the 
grand ption of Lucretius, who “admits no subtile 
ethers, no variety of elements with fiery, or watery, or 
light, or heavy principles; nor supposes light to be one 
thing, fire another, electricity a fluid, magnetism a vital 
principle, but treats all phenomena as mere ‘properties or 
accidents of simple matter.” This statement I take from an 
admirable paper on the atomic theory of Lucretius, which 
appeared in the North British Review, for March, 1868, con- 
taining a most interesting and instructive summary of 
ancient and modern doctrine regarding atoms. Allow me to 
read from that article one other short passage finely describ- 
ing the present aspect of atomic theory :—“ The existence of 
the chemical atom, already quite a complex little world, 
seems very probable; and description of the Lucretian 
atom is wonderfully applicable to it. We are not wholly 
without hope that the real weight of each such atom may 
some day be known—not merely the relative weight of the 
several atoms, but the number in a given volume of an 
material ; that the form and motion of the parts of eac 
atom and the distances by which they are separated may be 
calculated ; that the motions by which they produce heat, 
electricity, and light may be illustrated by exact geometrical 

i ; and that the fundamental properties of the inter- 

iate and possibly constituent medium may be arrived at. 
Then the motion of planets and music of the spheres will be 
neglected for a while in admiration of the maze in which the 
tiny atoms run.” 

ven before this was written some of the anticipated results 
had been partially attained. idt in Vienna had 
shown, and not much later Stoney independently in Eng- 
land showed, how to deduce from Clausius and well’s 
kinetic theory of gases a superior limit to the number of 
atoms ina given measurable space. I was unfortunately 
quite unaware of what Loschmidt and Stoney had done 
when I made a similar estimate on the same foundation, and 
communicated it to Nature in an article on “The Size of 
Atoms.” But questions of personal priority, however inte- 
resting they may be to the persons concerned, sink into in- 
significance in the prospect of any gain of deeper insight 
into the secrets of nature. The triple coincidence of inde- 
pendent reasoning to this case is valuable as confirmation of 
a conclusion violently contravening ideas and opinions which 
had been almost universally held regarding the dimensions 
of the molecular structure of matter. Chemists and other 
naturalists had been in the habit of evading questions as to 
the hardness or indivisibility of atoms by virtually assuming 
them to be —— 8 and infinitely numerous. We 
must now no longer look upon the atom, with Boscovich, as 
a mystic point endowed with inertia and the attribute of 








attracting or repelling other such centres with forces depend. 
~i., the intervening distances | de position on} 
tolerated with the tacit assumption t the inertia 
attraction of each atom is infinitely small and the number 
of atoms infinitely t), nor can we agree with those who 
have attributed to atom occupation of s with infinite 
hardness and strength (incredible in an fnite body); but 
we must realise it as a piece of matter of measurable dimen- 
sions, with shape, motion, and laws of action, intelligible 


subjects of scientific soesetention. 

he prismatic analysis of light discovered by Newton was 
estimated by himself as being “the oddest, if not the most 
hitherto been made in the 


considerable, detection which 
operations of nature.” 

Had he not been deflected from the subject, he could not 
have failed to obtain a pure spectrum ; but this, with the 
inevitably consequent disco very of the dark lines, was re- 
served for the nineteenthcentury. Our fundamental know- 
l of the dark lines is due solely to Fraunhofer, 
Wollaston saw them, but did not discover them. Brewster 
laboured long and well to perfect the prismatic analysis of 
sunlight; and his observations on the dark bands produced 
by the ~— of interposed gases and vapours laid im- 
portant foundations for the grand superstructure which ho 
scarcely lived to see. Piazzi Smyth, by spectroscopic obser- 
vation performed on the Peak of Teneriffe, added greatly to 
our knowledge of the dark lines produced in the solar spectrum 
by the absorption of our own atmosphere. The prism be- 
came an instrument for chemical qualitative analysis in the 
hands of Fox, Talbot, and Herschel, who first showed how, 
through it, the old “ blowpipe test” or generally the estimation 
of substances from the colours which they give to flames, 
can be prosecuted with an accuracy and a discriminating 
power not to be attained when the colour is judged by the 
unaided eye. But the application of this test to solar and 
stellar chemistry had never, I believe, been suggested, either 
directly or indirectly, by any other naturalist, when Stokes 
taught it to me in Cambridge at some time prior to the 
summer of 1852. The observational and experimental foun- 
dations on which he built were : 

1. The discovery by Fraunhofer of a coincidence between 
his double dark line, D, of the solar spectrum and a double 
bright line which he observed in the spectra of ordinary 
artificial flames. 


2. A very rigorous experimental test of this coincidence 
by Professor W. H. Miller, which showed it to be accurate 
to an astonishing degree of minuteness. 


3. The fact that the yellow light given out when salt is 
thrown on burning spirit consists almost solely of the two 
nearly identical qualities which constitute that double bright 


ne. 

4. Observations made by Stokes himself, which showed 
the bright line, D, to be absent in a candle-flame when the 
wick was snuffed clean, so as not to project into the luminous 
envelope, and from an alcohol flame when the spirit was 
burned in a watch-glass. 


5. Foucault’s admirable discovery (L’Institute, Feb. 7, 
1849) that the voltaic arc between charcoal points is “a 
medium which emits the rays, D, on its own account, and at 
the same time absorbs them when they come from another 
quarter.” 

The conclusions, theoretical and practical, which Stokes 
taught me, and which I gave regularly afterwards in my 
public lectures in the University of Glasgow, were : 

1. That the double line D, whether bright or dark, is due 
to vapour of sodium. 

2. That the ultimate atom of sodium is susceptible of 
regular elastic vibrations, like those of a tuning-fork or of 
stringed musical instruments ; that like an instrument with 
two strings tuned to approximate unison, or an approxi- 
mately circular elastic disc, it has two fundamental notes 
or vibrations of soenany equal pitch; and that the 
periods of these vibrations are precisely the periods of the 
two “ different yellow lights constituting the double 
bright line D. 

. That when vapour of sodium is at a high enough tem- 
perature to become itself a source of light, each atom executes 
these two fundamental vibrations simultaneously ; and that, 
therefore, the light proceeding from it is of the two qualities 
constituting the double bright line D. 

4. That when vapour of sodium is present in space across 
which light from another source is propagated, its atoms, 
according to a well-known general principle of dynamics, 
are set to vibrate in either or both of those fundamental 
modes, if some of the incident light is of one or other of 
their periods, or some of one and some of the other; so that 
the energy of the waves of those particular qualities of light 
is converted into thermal vibrations of the medium and dis- 
persed in all directions, while light of all other qualities, 
even though very nearly agreeing with them, is transmitted 
with comparatively no loss. 

5. That Fraunhofer’s double dark line D of solar and 
stellar spectra is due to the presence of vapour of sodium in 
atmospheres surrounding the sun and those stars in W' 
spectra it had been observed. 7 

6. That other vapours than sodium are to be found in the 
atmospheres of sun and stars by searching for substances 
producing in the spectra of artificial flames bright lines coin- 
ciding with other dark lines of the solar and stellar spectr® 
than the Fraunhofer line D. ’ 

The last of these propositions I felt to be confirmed (it was 
perhaps partly suggested) by a striking and beautiful ex- 

riment admirably adapted for lecture illustrations, due 1 

‘oucault, which had been shown to me by M. Dubosoqut 
Soleir, and the Abbé Moigno, in Paris in the month 0! 
October, 1850. A prism and — were qmagn' = bess 
upon a screen an approximately pure spectrum 0 
clectzia arc betwen charcoal poles of a powerful ne 
the lower one of which was hollowed like a 3 hee 
pieces of copper and pieces of zinc were separately definite 
into the cup, the spectrum exhibited, in perfectly ~e 
positions, magnificent well marked bands of different col 
characteristic of the two metals. When a piece of brass 











‘Avoust 11, 1871.] 


ENGINEERING. 





. 97 








SS 
unded of copper and zinc, was put into the cup, the 
speckram showed i the bands, each precisely in the place 
in which it had been seen when one metal or the other had 
been used separately. ‘ need 
It is much to be regretted that this great generalisation 
was not published to the world twenty years ago. I say 
this, not because it is to be regretted that Angstrom should 
have the credit of having in 1853 published independently 
the statement that “an incandescent emits luminous 
rays of the same refrangibility as those which it can absorb ;” 
or that Balfour Stewart should have been unassisted by it 
when, coming to the subject from a very different point of 
view, he made, in his extension of the “Theory of Ex- 
changes,”* the still wider generalisation that the radiating 
power of every kind of substance is equal to its absorbi 
wer for every kind of ray; or that Kirchhoff also shoul 
foes in 1859 independently discovered the same proposition, 
and shown its application to solar and stellar chemistry ; 
but because we might now be in possession of the inconceiv- 
able riches of astronomical results which we expect from the 
next ten years’ investigation by spectrum analysis, had 
Stokes given his theory to the world when it first occurred to 





him. 

To Kirchhoff belongs, I believe, solely the great credit of 
having first actually sought for and found other metals than 
sodium in the sun by the method of spectrum analysis. His 
publication of October, 1859, inaugurated the practice of solar 
and stellar chemistry, and gave spectrum analysis an im- 
pulse to which in a great measure 1s due its splendidly suc- 
cessful cultivation by the labours of many able investigators 
within the last ten years. 

To the prodigious and wearing toil of Kirchhoff himself, and 
of Angstrom, we owe large-scale maps of the solar spectrum, 
incomparably superior in minuteness and accuracy of delinea- 
tion to anything ever attempted previously. These maps 
now constitute the standards of reference for all workers in 
the field. Pliicker and Hittorf opened ground in advancing 
the physics of spectrum analysis and made the important 
discovery of changes in the spectra of ignited gases produced 
by changes in the physical condition of the gas. The 
scientific value of the meetings of the British Association is 
well illustrated by the fact that it was through conversation 
with Pliicker at the Newcastle meeting that Lockyer was 
first led into the investigation of the effects of varied pressure 
on the quality of the light emitted by glowing gas which he 
and Frankland have prosecuted with such admirable success. 
Scientific wealth tends to accumulation according to the law 
of compound interest. Every addition to knowledge of pro- 
perties of matter supplies the naturalist with new instru- 
mental means for discovering and interpreting phenomena of 
nature, which in their turn afford foundations for fresh 
generalisations, bringing gains of permanent value into the 
great storehouse of philosophy. Thus Frankland, led, from 
observing the want of brightness of a candle burning in a 
tent on the summit of Mont Blanc, to scrutinise Davy’s 
theory of flame, discovered that brightness without incan- 
descent solid particles is given to a purely gaseous flame by 
augmented pressure, oan that a dense ignited gas gives a 
spectrum comparable with that of the feht from an in- 
eandescent solid or liquid. Lockyer joined him; and the 
two found that every incandescent substance gives a continu- 
ous spectrum—that an incandescent gas under varied pressure 
gives bright bars across the continuous spectrum, some of 
which, from the sharp, hard and fast lines observed where the 
gas is in a state of extreme attenuation, broaden out on each 
side into nebulous bands as the density is increased, and are 
ultimately lost in the continuous spectrum when the con- 
densation is pushed on till the gas becomes a fluid no longer 
to be called gaseous. More recently they have examined the 
influence of temperature, and have obtained results which 
seem to show that a highly attenuated gas, which at a high 
temperature gives several bright lines, gives a smaller and 
smaller number of lines, of sufficient brightness to be visible, 
when the temperature is lowered, the density being kept un- 
changed. I cannot refrain here from remarking how rs at ll 
ble this beautiful investigation harmonises with Andrews’s 
great discovery of continuity between the us and liquid 
states. Such things make the life-blood of science. In con- 
templating them we feel as if led out from narrow waters of 
scholastic dogma to a refreshing excursion on the broad and 
deep ocean of truth, where we learn from the wonders we see 
that there are endlessly more and more glorious wonders still 
unseen. 

Stokes’sdynamical theory supplies the key to the philosoph 
of Frankland and Lockyer’s Sessven. y boa poh a of ya 
when struck and left to itself vibrates with perfect purity its 
fundamental note or notes. In a highly attenuated gas each 
- 18 very rarely in collision with other atoms, and there- 
= 18 nearly at all times in a state of true vibration. Hence 

spectrum of a highly attenuated gas consists of one or 
more perfectly sharp bright lines, with a scarcely perceptible 
continuous gradation of prismatic colour. In denser gas each 
— is frequently in collision, but still is for much more 
tena in intervals between collisions, than engaged in 
pe ms so that not only is the atom itself thrown sensibly 
= > hay during a sensible proportion of its whole time, 
‘od 4 confused jangle of _Vibrations in every variety of 
ag . during the actual collision becomes more considerable 
a influence. Hence bright lines in the spectrum broaden 
pte ne and the continuous spectrum becomes less 
aint. In still denser gas each atom may be almost as much 
in collision as free, and the spectrum then consists of 
br ntnlons bands crossing a continuous spectrum of con- 
= ~ rightness. When the medium is so dense that 
oo is always in collision, that is to say, never free 
ti uence of its neighbours, the spectrum will generally 
wn uuous, and may present little or no appearance of 
the roby even of maxima of brightness. In this condition 
ine of hapld adios ws regarded a me and we must 
it n to the vaporous or liquid states accordin 
‘0 the critical conditions discovered by pony . 


* Edinburgh Transactions, 1858-59. 





While these great investigations of properties of matter 
were going on, naturalists were not idle with the newly 
recognised power of the spectroscope at their service. 
Chemists soon followed the example of Bunsen in discoverin 
new metals in terrestrial matter by the old blow-pipe an 
prism test of Fox Talbot and Herschel. Biologists applied 
spectrum analysis to animal and vegetable chemistry, and to 
sanitary investigations. But it isin astronomy that spectro- 
scopic research has been carried on with the greatest activity, 
and been most richly rewarded with results. The chemist 
and the astronomer have joined their forces. An astronomical 
observatory has now, appended to it, a stock of reagents such 
as hitherto was = to be found in the chemical laboratory. 
A devoted corps of volunteers of all nations, whose motto 
might well be ubique, have directed their artillery to every 
region of the universe. The sun, the spots on his surface, 
the corona and the red and yellow prominences seen round him 
during total eclipses, the moon, the planets, comets, auroras, 
nebule, white stars, yellow stars, stars, variable and tem- 
porary stars, each tested by the prism was compelled to show 
its oe prismatic colours. Rarely before in the 
history of science has enthusiastic perseverance di b: 
penetrative on produced within ten years so brilliant a 
succession of discoveries. It is not merely the chemistry of 
sun and stars, as first suggested, that is subjected to ysis 
by the spectroscope. ‘Their whole laws of being are now 
subjects of direct investigation; and already we have glimpses 
of their evolutional history through the stupendous power of 
this most subtle and delicate test. We i y only solar and 
stellar chemistry ; we now have solar and stellar physiology. 

It is an old idea that the colour of the star may be in- 
fluenced by its motion relatively to the eye of the spectator, 
so as to tinged with red if it moves from the earth, or 
blue if it moves towards the earth. William Allen Miller, 
Huggins, and Maxwell showed how, by aid of the spectro- 
scope, this idea may be made the foundation of a method of 
measuring the relative velocity with which a star approaches 
to or recedes from the earth. The principle is, first to 
identify, if possible, one or more of the lines in the spectrum 
of the star, with a line or lines in the spectrum of sodium, 
or some other terrestrial substance, and then (by observing 
the star and the artificial light simultaneously by the same 
spectroscope) to find the difference, if any, between their 
refrangibilities. From this difference of refrangibility the 
ratio of the periods of the two lights is calculated, according 
to data determined by Fraunhofer from comparisons between 
the positions of the dark lines in the prismatic spectrum, and 
in his own “ interference spectrum” (produced by substitut- 
ing for the prism a fine grating). A first comparatively 
rough application of the test by Miller and Huggins toa 
large number of the principal stars of our skies, including 
Aldebaran, @ Orionis, 8 Pegasi, Sirius, @ Lyra, Capella, 
Arcturus, Pollux, Castor (which they had observed rather 
for the chemical purpose than for this), proved that not one 
of them had so great a velocity as 316 kilometres per second 
to or from the earth, which is a most momentous result in 
respect to cosmical dynamics. Afterwards Huggins made 
special observations of the velocity test, and succeeded in 
making the measurement in one case, that of Sirius, which 
he then found to be receding from the earth at the rate of 
66 kilometres per second. This, corrected for the velocity 
of the earth at the time of the observation, gave a velocity 
of Sirius, relatively to the sun, amounting to 47 kilometres 
per second. The minuteness of the difference to be measured, 
and the smallness of the amount of light, even when the 
brightest star is observed, renders the observation extremely 
difficult. Still, with such great skill as Mr. Huggins has 
brought to bear on the investigation, it can scarcely be 
doubted that velocities of many other stars may be measured. 
What is now wanted is, certainly not greater skill, perhaps 
not even more powerful instruments, but more instruments 
and more observers. Lockyer’s applications of the velocity 
test to the relative motions of different gases in the sun’s 
photosphere, spots, chromosphere, and chromospheric pro- 
minences, and his observations of the varying spectra pre- 
sented by the same substance as it moves from one position 
to another in the sun’s atmosphere, and his interpretations 
of these observations, according to the laboratory results of 
Frankland and himself, go far towards confirming the con- 
viction that in a few years all the marvels of the sun will be 
dynamically explained according to known properties of 
matter. 

During six or eight precious minutes of time, spectro- 
scopes have been applied to the solar atmosphere and to the 
corona seen round the dark disc of the moon eclipsing the 
sun. Some of the wonderful results of such observations, 
made in India on the occasion of the eclipse of August, 1868, 
were described by Professor Stokes in a previous address. 
Valuable results have, through the liberal assistance given 
by the British and American Governments, been obtained 
also from the total eclipse of last December, notwithstanding 
a generally unfavourable condition of weather. It seems to 
have been proved that at least some sensible part of the light 
of the “ corona” is a terrestial atmospheric halo or dispersive 
reflection of the light of the glowing hydrogen and 
“helium”* round the sun. I believe I may say, on the 
present occasion when preparation must again be made to 
utilise a total eclipse of the sun, that the British Association 
confidently trusts to our Government exercising the same 
wise liberality as heretofore in the interests of science. 

The old nebular hypothesis — the solar system and 
other similar systems through the universe which we see at 
a distance as stars, to have originated in the condensation 
of fiery nebulous matter. This hypothesis was invented 
before the discovery of thermo-dynamics, or the nebule 
would not have been supposed to be fiery; and the idea 
seems never to have occurred to any of its inventors or early 





* Frankland and Lockyer find the yellow prominences to 
give a very decided bright line not far from D, but hitherto 
not identified with any terrestrial flame. It seems to in- 
dicate a new substance, which they propose to call helium. 








y | that the sun’s thermal capacity is enormo 


supporters that the matter, the condensation of which they 
= to constitute the sun and stars, could have been 
other than fiery in the beginning. Mayer first suggested 
that the heat of the sun may be due to gravitation: but he 
supposed meteors falling in to keep always generating tho 
heat which is radiated year by year from the sun. Helm- 
holtz, on the other hand, adopting the nebular hypothesis, 
showed in 1854 that it was not necessary to suppose the 
nebulous matter to have been originally fiery, Rat that 
mutual gravitation between its parts may have generated 
the heat to which the present high temperature of the sun 
is due. Further he made the important observations that 
the potential energy of gravitation in the sun is even now 
far from exhausted; but that with further and further 
shrinking more and more heat is to be generated, and that 
thus we can conceive the sun even now to possess a sufficient 
store of energy to produce heat and light, almost as at pre- 
sent, for several million years of time future. It ought, 
however, to be added that this condensation can only follow 
from cooling, and therefore that Helmholtz’s gravitational 
explanation of future sun heat amounts really to showing 
ly greater, in 
virtue of the mutual gravitation between the parts of so 
enormous a mass, than the sum of the thermal capacities of 
separate and smaller bodies of the same material and same 
total mass. Reasons for adopting this theory, and the con- 

uences which follow from it, are discussed in an article 
“ On the Age of the Sun’s Heat,” published in Macmillan’s 
——_ for March, 1862. 

or a few years Mayer's theory of solar heat had seemed 
to me probable; but I had been led to regard it as no longer 
tenable, because I had been in the first place driven, by con- 
sideration of the very approximate constancy of the earth’s 
period of revolution round the sun for the last 2000 years, to 
conclude that “The principal source, apa the sole ap- 
preciably effective source of sun-heat, is in bodies circulatin 
round the sun at present inside the earth’s orbit ;”* an 
because Leverrier’s researches on the motion of the planet 
Mercury, though giving evidence of a sensible influence 
attributable to matter circulating as a great number of 
small planets within his orbit round the sun, showed that 
the amount of matter that could possibly be assumed to 
circulate at any considerable distance from the sun must be 
very small; and therefore “if the meteoric influx taking 
place at present is enough to produce ant sone por- 
tion of the heat radiated away, it must be supposed to be 
from matter circulating round the sun, within very short 
distances of his surface. The density of this meteoric cloud 
would have to be supposed so great that comets could scarcely 
have escaped as comets actually have escaped, showing no 
discoverable effects of resistance, after passing his surface 
within a distance equal to one-eighth of his radius. All 
things considered, there seems little probability in the hypo 
thesis that solar radiation is compensated to any appreciable 
degree, by heat generated by meteors falling in, at present ; 
and, as it can be shown that no chemical theory is tenable,t 
it must be concluded as most probable that the sun is at 
present merely an incandescent liquid mass cooling.” 

Thus on purely astronomical grounds was I long ago led 
to abandon as very improbable the hypothesis that the sun’s 
heat is supplied dynamically from year to year by the influx 
of meteors. But now spectrum analysis gives proof finally 
conclusive against it. 

Each meteor circulating round the sun must fall in along 
a very gradual spiral path, and before reaching the sun 
must A been for a long time exposed to an enormous 
heating effect from his radiation when very near, and must 
thus have been driven into vapour before actually falling 
into the sun. Thus, if Mayer’s hypothesis is correct, friction 
between vortices of meteoric vapours and the sun’s atmo- 
sphere must be the immediate cause of solar heat ; and the 
velocity with which these vapours circulate round equatorial 

arts of the sun must amount to 435 kilometres per second. 

he spectrum test of velocity applied by Lockyer showed 
but a twentieth part of this amount as the greatest observed 
relative velocity between different vapours in the sun’s atmo- 
sphere. 

At the first Liverpool meeting of the British Association 
(1854), in advancing a gravitational theory to account for 
all the heat, light, and motions of the universe, I urged that 
the tamediotaly antecedent condition of the matter of which 
the sun and planets were formed, not being fiery, could not 
have been gaseous; but that it probably was solid, and may 
have been like the meteoric stones which we still so fre- 

uently meet with through space. The discovery of Huggins, 
that the light of the nebulew, so far as hitherto sensible to 
us, proceeds from incandescent hydrogen and nitrogen gases, 
and that the heads of comets also = us light of incande- 
scent gas, seems at first sight literally to fulfil that part of 
the nebular hypothesis to which I had objected. But a 
solution, which seems to me in the highest degree probable, 
has been ane by Tait. He supposes that it may 
be by ignited gaseous exhalations Sa from the col- 
lision of meteoric stones that nebulw and the heads of 
comets show themselves to us, and he suggested, at a former 
meeting of the Association, that experiments should be made 
for the purpose of applying spectrum analysis to the light 
which has been observed in gunnery trials, such as those at 
Shoeburyness, when iron strikes against iron at a great 
velocity, but varied by substituting for the iron various solid 
materials, metallic or stony. Hitherto this suggestion has 
not been acted upon ; but surely it is one the carrying out of 
which ought to be promoted by the British Association. 
Most important steps have been recently made towards 
the discovery of the nature of comets; establishing with 





* “On the mechanical energies of the Solar System.” 
Transactions of the Royal Society of Edinburgh, 1864; and 
Phil. Mag. 1854, second half year. 
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nothing short of certainty the truth of a hypothesis which 
had long appeared to me probable, that they consist of 
groups of meteoric stones; accounting satisfactorily for the 
ight of the nucleus; and giving a simple and rational ex- 
planation of phenomena presented by the tails of comets 
which had been regarded a the greatest astronomers as 
almost preterraturally marvellous. [he meteoric hypothesis 
to which I have referred remained a mere hypothesis (I do 
not know that it is was ever even published), until, in 1866, 
Schiaparelli calculated, from observations on the August 
meteors, an orbit for these bodies which he found to agree 
almost perfectly with the orbit of the great comet of 1562, 
as calculated by Oppolzer; and so discovered and demon- 
strated that a comet consists of a group of meteoric stones. 
Professor Newton, of Yale College, United States, by ex- 
amining ancient records, ascertained that in periods of about 
33 years, since the year 902, there have been exceptionally 
brilliant displays of the November meteors. It had long 
been believed that these interesting visitants came from a 
train of small‘ detached planets circulating round the sun 
all in nearly the same orbit, and constituting a belt analogous 
to Saturn’s ring, and that the reason for the comparatively 
large number of meteors which we observe annually about 
the 14th of November is, that at that time the earth’s orbit 
cuts through the sup meteoric belt. Professor Newton 
concluded from his investigation that there is a denser part 
of the group of meteors which extends over a portion of the 
orbit so great as to occupy about one-tenth or one-fifteenth 
of the pericdic time in passing any particular point, and gave 
a choice of five different periods for the revolution of this 
meteoric stream round the sun, any one of which would 
satisfy his statistical result. He further concluded that the 
line of nodes, that is to say, the line in which the plan of the 
meteoric belt cuts the plane of the earth’s orbit, has a pro- 
ressive sidereal motion of about 52”.4 per annum. Here, 
then, was a splendid problem for the physical astronomer ; 
and happily, one well qualified for the task, took it up. 
Adams, by the application of a beautiful method invented by 
Gauss, found that of the five periods allowed by Newton just 
one permitted the motion of the line of nodes to be explained 
by the disturbing influence of Jupiter, Saturn, and other 
—— The period chosen on these grounds is 33} years. 
he investigation showed further that the form of the orbit 
isa long e ipse, giving for shortest distance from the sun 
145 million kilometres, and for longest distance 2895 million 
kilometres. Adams also worked out the longitude of the 
perihelion and the inclination of the orbit’s plane to the plane 
of the ecliptic. The orbit which he thus found agreed so closely 
with that of Tempel’s Comet I. 1866, that he was able to 
identify the comet and the meteoric belt.* The same conclu- 
sion had been pointed out a few weeks earlier by Schiaparelli, 
from calculations by himself on data supplied by direct ob- 
servations on the meteors, and independently by Peters from 
calculations by Leverrier on the same foundation. It is 
therefore thoroughly established that Tempel’s Comet I. 
1866, consists of an elliptic train of minute planets, of which a 
few thousands of millions fall to the earth annually about the 
14th of November, when we cross their track. We have pro- 
bably not yet passed through the very nucleus or densest 
part; but thirteen times, in Octobers and Novembers, from 
October 13, a.D. 902 to November 14, 1866 inclusive (this 
last time having been correctly predicted by Professor 
Newton), we have passed through a part of the belt greatly 
denser than the average. The densest part of the train, when 
near enough to us, is visible as the head of the comet. This 
astounding result, taken along with Huggins’s spectroscopic 
observations on the light of the heads and tails of comets, 
confirm most strikingly Tait’s theory of comets, to which I 
have already referred; according to which the comet, a 
group of meteoric stones, is self-luminous in its nucleus on 
account of collisions among its constituents, while its “ tail’’ 
is merely a portion of the less dense part of the train 
illuminated by sunlight, and visible or invisible to us ac- 
cording to circumstances, not only of density, degree of 
illumination, and nearness, but also of tactic arrange- 
ment, as of a flock of birds or the edge of a cloud of 
tobacco smoke! What prodigious difficulties are to be ex- 
ey you may judge from two or three sentences which 
shall read from Herschel’s Astronomy, and from the fact 
that even Schiaparelli seems still to believe in the repulsion. 
**There is, beyond question, some profound secret and 
mystery of nature concerned in the phenomenon of their 





* Signor Schiaparelli, Director of the Observatory of 
Milan, who, in a letter dated 31st December, 1866, pointed 
out that the elements of the orbit of the August meteors, 
calculated from the observed position of their radiant point 
on the supposition of the orbit being a very elongated ellipse 
agreed very closely with those of the orbit of Comet II., 1862, 
calculated by Dr. a. In the same letter Schiaparelli 
gives elements of the orbit of the November meteors, but 
these were not sufficiently accurate to enable him to identify 
the orbit with that of any known comet. On the 21st January, 
1867, M. Leverrier gave more accurate elements of the orbit 
of the November meteors, and in the Astronomische 
Nachrichten of January 9, Mr..C. F. W. Peters, of Altona, 

inted out that these elem nts closely agreed with those of 

‘empel’s Comet (I. 1866), calculated by Dr. Oppolzer, and 
on February 2, Schiaparelli having recalculated the elements 
of the orbit of the meteors, himself noticed the same agree- 
ment. Adams arrived quite independently at the conclusion 
that the orbit of 33} years period, is the one which must be 
chosen, out of the five indicated by Professor Newton. His 
calculations were sufficiently advanced before the letters 
referred to appeared, to show that the other four orbits offered 
by Newton were inadmissible. But the calculations to be 
gone through to find the secular motion of the node in such 
an elongated orbit as that of the meteors, ware necessarily 
very long, so that they were not completed till about March, 
1867. They were communicated in ‘that month to the 
Cambridge Philosophical Society, and in the month following 


tails. Perhaps it is not too much to hope that future obser- 
vation, borrowing every aid from rational speculation, 

ounded on the a ot physical science. generally 
Grapecially those branches of it which relate to the ethereal 
or imponderable elements), may enable us ere long to 
penetrate this mystery, and to declare whether it is really 
matter in the ordinary acceptation of the term which is pro- 
jected from their heads with such .extraordinary velocity, 
and if not impelled, at least directed, in its course, by re- 
ference to the sun, as its point of avoidance.’’* 

“In no respect is the question as to the materiality of the 
tail more forcibly pressed on us for consideration than in that 
of the enormous sweep which it makes round the sun in 
perihelio in the manner of a straight and rigid rod in defiance 
of the law of gravitation, nay, even, of the received laws of 
motion.” * 

“The pape of this ray . . . to so enormous a length, 
in a single day conveys an impression of the intensity of the 
forces acting to produce such a velocity of material transfer 
through space, such as no other natural phenomenon is 
capable of exciting. It is clear that if we have to deal here 
with matter, such as we conceive it, viz., possessing inertia— 
at all, it must be under the dominion of forces incomparably 
more energetic than gravitation, and quite of a different 
nature”. 

Think now of the admirable simplicity with which Tait’s 
beautiful “seabird analogy,” as it has been called, can explain 
all these phenomena. 

The essence of science, as is well illustrated by astronomy 
and cosmical physics, consists in inferring antecedent, con- 
ditions, and anticipating future evolutions, from phenomena 
which have canal come under observation. In biology 
the difficulties of successfully acting up to this ideal are pro- 
digious. The earnest naturalists of the present day are, 
however, not appalled or paralysed by them, and are strug- 
gling boldly and laboriously to pass out of the mere 
* Natural History stage” of their study, and bring zoology 
A very ancient 


within the —— of Natural Philosophy. 


——s still clung to by many naturalists (so much so 
that I have a choice of modern terms to quote in expressing 
it) supposes that, under meteorological conditions very differ- 
ent from the present, dead matter may have run together or 
crystallised or fermented into “ germs of life,” or “ organic 
cells,” or “ protoplasm.” But science brings a vast mass of 
inductive evidence against this hypothesis of spontaneous 
generation, as you have heard from my predecessor in the 
presidential chair. Careful enough scrutiny has, in every 
case up to the present day, discovered life as antecedent to 
life. Dead matter cannot become living without coming 
under the influence of matter previously alive. This seems 
to me as sure a teaching of science as the law of gravitation. 
I utterly repudiate, as opposed to all philosophical uniformi- 
tarianism, the assumption of “ different meteorological con- 
ditions”—that is to say, somewhat different vicissitudes of 
temperature, pressure, moisture, gaseous atmosphere — to 
produce or to permit that to take place by force or motion of 
ead matter alone, which is a direct contravention of what 
seems to us biological law. Iam prepared for the answer, 
“our code of biological law is an expression of our ignorance 
as well as of our knowledge.” And I say yes: search for 
spontancous generation out of inorganic materials; let any 
one not satisfied with the purely negative testimony of which 
we have now so much against it, throw himself into the in- 
quiry. Such investigations as those of Pasteur, Pouchet, and 
Bastian are among the most interesting and momentous in 
the whole range of Natural History, and their results, 
whether positive or negative, must richly reward the most 
eareful and laborious experimenting. I confess to being 
deeply impressed by the evidence put before us by Professor 
Huxley, and I am ready to adopt, as an article of scientific 
faith, true through all space and through all time, that life 
proceeds from life, and from nothing but life. 

How, then, did life originate on the earth? Tracing the 
physical history of the earth backwards, on strict dynamical 
principles, we are brought to a red-hot'melted globe on which 
no life could exist. Hence when the earth was first fit for 
life, there was no living thing on it. There were rocks solid 
and disintegrated, water, air all round, warmed and illu- 
minated by a brilliant sun, ready to become a garden. Did 
grass and trees and flowers spring into existence, in all the 
tulness of ripe beauty, by a fiat of Creative Power? or did 
vegetation, growing up from seed sown, spread and multiply 
over the whole earth? Science is bound, by the everlasting 
law of honour, to face fearlessly every problem which can 
fairly be presented to it. If a probable solution, consistent 
with the ordinary course of nature, can be found, we must 
not invoke an abnormal act of Creative Power. When a lava 
stream flows down the sides of Vesuvius or Etna it quickly 
cools and becomes solid; and after a few weeks or years it 
teems with vegetable and animal life, which for it originated 
by the transport of seed and ova and by the migration of in- 
dividual living creatures. When a volcanic island springs up 
from the sea, and after a few years is found clothed with 
vegetation, we do not hesitate to assume that seed has been 
wafted to it through the air, or floated to it on rafts. Is it 
not possible, and if ible, is it not probable, that the 
se of vegetable life on the earth is to be similarly 
explained? Every year thousands, probably millions, of 
fragments of solid matter fall upon the earth—whence came 
these fragments? What is the previous history of any one 
of them? Was it created in the beginning of time an 
amorphous mass? This idea is so unacceptable that, tacitly 
or explicitly, all men discard it. It is often assumed that 
all, and it is certain that some, meteoric stones are frag- 
ments which had been broken off from greater masses 
and launched free into space. It is as sure that collisions 
must occur between great masses moving through space 
as it is that ships, steered without intelligence directed 
to prevent collision, could not cross and recross the 
Atlantic for thousands of years with immunity from col- 





* Herschel’s Astronomy, § 599. 





to the Astronomical Society. 


+ Herschel’s Astronomy, 10th Edition, § 589. 





lisions. When two great masses come in collision in space 
it is certain that a large part of each is melted; but it 
seems also quite certain that in many cases a large quanti 
of débris must be shot forth in all directions, much of whi 
may have experienced no greater violence than individual 
pieces of rock experience in a land-slip or in blasting by gun. 
powder. Should the time when this earth comes into colli. 
sion with another body, comparable in dimensions to itself, 
be when it is still clothed as at present with vegetation, 
many great and small fragments carrying seed and liyi 
plants and animals would undoubtedly be scattered through 
space. Hence and because we all confidently believe that 
there are at present, and have been.from time immemorial, 
many worlds of life besides our own, we must regard it as 

robable in the highest degree that there are countless seed- 

earing meteoric stones moving about through space. If at 
the present instant no life existed upon this earth, one such 
stone falling upon it might, by what. we blindly call natural 
causes, lead to its becoming covered, with vegetation. I am 
fully conscious of-the many scientifie objections which ma 
be urged against this hypothesis, but I believe them to beall 
answerable. I have already taxed your patience too severely 
to allow me to think of discussing any ot them on the present 
occasion. The hypothesis that life originated on this earth 
through moss-grown fragments from the ruins of another 
world may seem wild and visionary ; all I maintain is that it 
is not unscientific. 

From the earth stocked with such vegetation as it could 
receive meteorically, to the earth teeming with all the end. 
less variety of plants and animals which now inhabit it, the 
step is prodigious ; ha according.to the doctrine of conti- 
nuity, most ably laid before the Association by a predecessor 
in this chair (Mr. Grove), all creatures now living on earth 
have proceeded by orderly evolution from some such origin. 
Darwin concludes his great work on “ The Origin of Species” 
with the following words :—“ It is interesting to contemplate 
an entengled bank clothed with many plants of many kinds, 
with birds singing on the bushes, with various insects flitting 
about, and with worms crawling through the damp earth, 
and to reflect that these elaborately constructed forms, so 
different from each other, and dependent on each other in so 
complex a manner, have all been produced by laws acting 
around us.” . . . . “There is grandeur in this view of 
life with its several powers, having been originally breathed 
by the Creator into a few forms or into one ; and that, whilst 
this planet has gone cycling on according to the fixed law of 
gravity, from so simple a beginning endless forms, most 
beautiful and most wonderful, haye been and are bei 
evolved.” With the feeling expressed in these two sentences 
I most cordially sympathise. Ihave omitted two sentences 
which come between them, describing briefly the hypothesis 
of “the origin of species by natural selection,” because I 
have. always felt that this hypothesis does not contain the 
true theory of evolution, if evolution there has been, in 
biology. Sir John Herschel, in expressing. a favourable 
judgment on the hypothesis of zoological. evolution, with, 
however, some reservation in respect to the origin of man, 
objected to the doctrine of natural selection, that it was too 
like the Laputan method of making books, and that it did 
not sufficiently take into account a continually guiding and 
controlling intelligence. This seems.to me a most valuable 
and instructive criticism. I feel profoundly convinced that 
the argument of design has been greatly too much lost sight 
of in recent zoological speculations. Reaction against the 
frivolities of teleology, such as are to be found, not rarely, 
in the notes of the learned Commentators on Paley’s “ Natural 
Theology,” has I believe had a temporary effect in turning 
attention from the solid and irrefragable argument so wel! 
put forward in that excellent old book. But overpoweringly 
strong proofs of intelligent and benevolent design lie all 
round us, and if ever perplexities, whether metaphysical or 
scientific, turn us away from them for a time, they come 
back upon us with irresistible force, — to us through 
nature the influence of a free will, and teaching us that all 
living beings depend on one ever-acting Creator and Ruler. 








Leap Discovertes.—Rich argentiferous lead is stated to 
have been discovered at Aspen, on the Union Pacific Railroad. 
Claims have been taken, and a company with a capital of 
75,000 dols. has been formed to work them. 


Tue Rvusstan Navx.—The commandant of the port of 
Nicolaieff, Vice-Admiral Arkass, is making himselt fully 
acquainted with every detail of the port. The Russian 
authorities are also credited with an intention to makes 
geographical or rather a hydrographical survey of the Black 
Sea and the Sea of Azoff, including the soundings, the tem- 
perature of the water, the best anchorages, &c. 


A Prorrrapie Locomotive.—Mr. A. J. Cassatt, the 
general superintendent of the Pennsylvania Railroad, | : 
reported upon engine No. 422, which has been taken ~ . 
shop for repairs, that she was placed upon the road os : 
17, 1867, and ran until May 17, 1871. During the yer 
this time she hauled fast and heavy trains over the middle 
division, and she rah 153,280 miles, her repairs costing @ 
little less than 24 cents per mile. 


Enormous Fatt oF GRANITE AT THE MousTs0nsn® 
QuaRnrigs.—On the 7th instant a large blast of Bee! 
was fired at these well-known quarries, attended wit wa 
remarkable results. The cliff, which may be seen —, 
Midland Railway between Barrow and Leicester, er 4 
boldly up 100 ft. in height, and many hundreds ye pan 
length, was pierced about 40 ft. from the ground We the 
bore hole, and 450 Ib. of powder secured therein. e ro 
blast was fired the whole face of the rock ome ee. of 

ether with scarcely any other sound than the crush 
the rock in its fall. The quantity thrown down "} ae — 
at 20,000 tons, and is by far the largest weight of sto 
before moved by one blast at these granite quarries. 
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A Complete Treatise on Cast and Wrought-Iron Bridge 
Construction, including Iron Foundations. In Three 
Parts: Theoretical, Practical, and Descriptive. Mlus- 
trated by numerous examples drawn to a large scale. By 
Wi11amM Humper, Assoc. Inst. C.E., Mem. Inst. M.E., 
&. Third Edition, carefully revised, and considerably 
enlarged. London: Lockwood and Co. 

[Szcorp Noricez.] 

In our first notice of Mr. Humber’s book (vide page 

363 of our last volume), we confined our remar 

solely to the first, or theoretical, portion of the 

work, and we now propose to speak of the second, 
or practical portion. The first chapter in this 
second part, Chapter XI., is devoted to explaining 
the practical application of the formule given on 
the previous pages, and the explanations which it 
contains are for the most part clear and explicit ; 
but we notice that in some cases sufficient care 
has not been taken to direct attention to points of 
detail on which the success or non-success of a 
structure so greatly depends, An instance of this 
kind is to be found on the second page of the 
chapter, where our author gives an example intended 
to illustrate the mode of calculating the proportions 
of the chains of a suspension bridge. The,strain at 
the centre of the chains is- assumed as 1000 tons, 
and the working strain being taken as 5 tons per 
square inch, a sectional area of 100 square inches is 
obtained.for each chain. This section, it is further 
assumed, shall be made up by employing ten links, 
each 10in, by 1 in., alternated with nine links, each 
measuring 10 in. by 1}in., and having got so far, 

Mr. Humber next proceeds to calculate the dimen- 

sions of the coupling joints. In doing this, how- 

ever, he falls into a yery serious error. Taking the 
working strain under shearing as 4 tons per square 
inch, he merely employs a formula which gives him 

125 square inches of sheared area to resist the 

500 tons strain, supposing the pins to be each 

sheared in eighteen places, and he thus obtains for 

the pins a diameter of a little less than 3in. But 
it has long been well known that the proportions 
of the pins used for the chains of suspension bridges, 
and in similar situations, have not to be determined 
merely by calculating the sectional area required 
to resist shearing; but that they have to be made 
of such a diameter as to give sufficient bearing 
surface against the interiors of the holes in the links, 
Asa matter of fact the pins for connecting such 
links as Mr. Humber has supposed to be employed 
in his example, should, in order that the joints 
might be equal in strength to the bodies of the 
links, be at least 6}in. in diameter, and not 3in., 
as he states. More than six-and-twenty years ago 

Sir Charles Fox, in experimenting on the propor- 

tions of the chains for the celebrated Kieff bridge, 

showed that the pins for connecting the links of 
suspension bridge chains should have a diameter 
equal to quite two-thirds the width of the links; 





some years later Mr. Brunel, in designing links for 
the Saltash and C hepstow bridges, came to a similar | 
conclusion ; while still more recently Mr. George | 
Berkley, from some experiments carried out by | 
him on the parts of some Warren girders, was led | 
to adopt a proportion of three-fourths of the width | 
of the link for the diameter of the pin. Of the 
form of the shoulder connecting the enlarged heads 
of the links with the main body, Mr. Humber says 
nothing; but he states that the head should be 
wider than the body of the link by the amount of 
the diameter of the pin, and he calculates the ne- 
cessary overlap of the links as 6.25 in., thus giving 
but 1f in. of metal outside the pinholes. Now the 
experiments to which we have already referred 
have shown that the aggregate section of the two 
sides of the eye should be, according to Mr. Brunel, 
21 per cent., and according to Mr. Berkley 25 per 
cent. greater than the section of the body of the 
link, while Mr. Brunel found it necessary to make 
the thickness of -metal outside the hole equal to 60 
per cent. of the width of the link, and Mr. Berkley 
used a thickness equal to that width. 'The follow- 
ing short ‘Table will show the difference between 
Dimensions Dimensions shown to be 
calculated necessary by the ex- 


b periments of— 
Mr. Sir Mr. Mr. 
Humber. C, Fox. Brunel. Berkley. 
Diameter of pin ~ . in. 
Widthoverhead 13 i 18 20 


Width of metal 
outside hole 





the : g eee 6 10 
, roPortions of the chain joints calculated by 
- Humber, and those shown to be necessary by 


the experiments of Mr. Brunel, Sir Charles Fox, 
and Mr. Berkley. 

We have directed prominent attention: to. the 
above error because it is really one of a most im- 
portant kind, and one which, under certain circum- 
stances might lead to disastrous results, for our 
author after giving the calculations we have criticised, 
goes on to say, ‘‘ The dimensions of the chain and 
pins at every other joint may be similarly calculated, 
as also the suspension rods and pins by. which they 
are attached to the main chain.” With such ample 
published data as exists on this subject we cannot 
but wonder that such an error should have been 
allowed to creep into a book like Mr. Humber’s, 
the more especially as in a subsequent chapter 
devoted to rivetted and other joints the author 
refers in a foot note to the experiments and con- 
clusions of Sir Charles Fox, without, however, at- 
tempting to embody the results of these experiments 
in his own rules. 

Mr. Humber’s remarks about the -proportions of 
chains and coupling pins are followed by examples 
illustrating the modes of calculating the proportions 
of cast and wrought-iron girders, diagram plates 
being introduced, showing the curves of moments for 
the bridge over Saltwater river, Australia, for the 
Staines Bridge, for the Victoria Bridge, Montreal, 
and for the Britannia Bridge. The explanations of 
the modes of carrying out the calculations in dif- 
ferent cases are, for the most part, full, but we 
meet with further instances of that want of informa- 
tion concerning minor details to which we have 
alluded. Thus, in speaking of plate girders, our 
author states very properly that the webs should be 
prevented from buckling by affixing stiffeners at 
intervals, and he gives a woodcut showing the 
sections of stiffeners which. may be used, but beyond 
this he makes no attempt to define the proportions 
of these stiffeners to be adopted in different cases, 
although this is just one of those points on which 
an engineering student is particularly likely to re- 
quire information. 

Dismissing the main girders, our author next 
treats of the flooring of bridges, and institutes a 
comparison between cast-iron flooring plates and 
wrought-iron buckle plates, greatly, of course, to 
the disadvantage of the former. The plan of turn- 
ing arches in brickwork .between the girders he 
merely mentions to record his opinion that, on the 
whole, it is nob superior to a platform of flagstones 
—an opinion with which we cannot agree—while, 
as regards railway bridges, he recommends corru- 
gated iron as far superior to planking for the pur- 
pose of filling the spaces between the girders, a 
recommendation which is also ned to our own 
ideas on the subject. The different methods of 
constructing cross girders are next considered, as 
are also the various modes of attaching them to the 
main girders, this portion of the subject being 
illustrated by a plate showing a number of examples 
taken from actual practice, while another large plate 
is annexed containing a variety of elevations and 
sections of parapets, drawn to large scales. Next 
our author treats of the deflection of girders, and 
gives examples illustrating the method of calculating 
the camber which it is desirable to give to girders. 

So far the practical explanation of the formule 
has referred to plate girders, and Mr. Humber next 
proceeds to deal in a similar way with the formule 
referring to lattice and trussed girders of various 
types, and speaks of the constructive details of such 
girders, while finally the chapter under notice is 
concluded by some data concerning bridges of je 
span, drawn from Mr, B. Baker’s work on “Long 
Span Bridges” and originally published in our pages. 

In the next chapter Mr. Humber enters upon en- 
tirely fresh ground, and treats “on the form of 
iron and the processes of its manufacture.” Com- 
mencing with some general remarks on the charac- 
teristics of iron, our author proceeds to treat at 
some length of the different methods of moulding and 
casting, and next describes the general processes 
to which wrought iron is subjected in the course of 
its manufacture from puddled balls into finished 
bars or plates, a brief account being also given of 
Messrs. Howard and Ravenhill’s mode of rolling 
solid-ended links for suspension bridge chains. 
Then come some remarks on the processes of forg- 
ing, and these are followed by descriptions of 
various cutting tools, screwing tackle, and different 
machine tools, such as lathes, planing machines, 
shaping machines, screwing and drilling machines, 
punching and shearing machines, and rivetting 
machines, the accounts of these various tools being 


| accompanied by general information as to the 





modes of ing them, The whole chapter is one 
which, — it necessarily deals with the various 
subjects to which it relates in very general terms, 
will yet be of considerable use to those who have 
had no ) poeeeay training in a mechanical workshop, 
as it will serve to give them a general: insight into 
the nature of the processes by which the materials 
with which they have to deal are brought into their 
finished forms, We cannot but wonder, however, 


‘that in describing the various machine tools greater 


space has not been given to accounts of some of the 


‘more modern appliances of this class specially ap- 


plicable to bridge work. With the exception of a 
description of Mr. John Cochrane’s machine con- 
structed for drilling the plates of the Charing-cross 
bridge, nothing is said of multiple drilling machines, 
although a variety of such machines applicable to 
general work are now manufactured, while no 


imention is made of the different id fo of automatic 
g 


punching machines or of plate-edge planing ma- 
chines. We do not attach any great importance 
to the omissions it is true; but we should like 
to see them supplied in a future edition, and 
we should also like to find some space devoted to 
a consideration of the treatment of steel plates, and 
the effect of the process of annealing such plates 
after punching, &c. As it is, the use of steel as a 
bridge-building material is almost ignored in Mr. 
Humber’s treatise. 

Chapter XIIL., which succeeds that just noticed 
deals with rivetted and other joints, and we regret 
to see that it contains a repetition of the erroneous 
rules for determining the diameter of the pins for 
the chains of a suspension bridge-to which we have 
already directed attention. Rivetted joints and 
their proportions are dealt with at considerable 
length, but, we think, in a less succinct style than 
might have been adopted, while the remarks on 
this subject are followed by others on keys, and 
gibs and cotters. 

The last. chapter of this section of the work 
before us treats of iron piers and foundations, and 
it is altogether a very interesting and important one, 
notwithstanding that it deals with iron foundations 
only. Commencing with remarks on the methods 
of bedding girders, Mr. Humber next speaks of cast- 
iron piles, and of cylinder foundations, describing 
the diving cylinder of Mr. Coode, Milroy’s exca- 
vator, Pott’s vacuum system, Hughes’s pneumatic 
system, as used at the Rochester bridge and other 
important works, while, lastly, he treats of screw 
piles, and of the method of sinking disc piles in 
sand devised by Mr. James Brunlees, The chapter 
is illustrated by large plates, showing the details of 
Coode’s diving pact Milroy’s excavator, and 
Hughes’s pneumatic apparatus, whilst numerous 
references are made to the engravings of various 
bridges actually erected. 

We have now arrived at the third or descriptive 
portion of Mr. Humber’s treatise, and of this. part, 
illustrated as it is by an extensive. series of well 
executed ea we are glad to be able to speak in 
terms of high praise. Indeed, this portion of the 
work alone, would render the book well worthy of 
a pw in every engineer's library. Thus, first of 
all, we have an account of the bridge erected over 
the Medway at Rochester, by Sir William Cubitt, 
this structure with the swing bridge annexed to it, 
being illustrated by fifteen double plates, contain- 
ing, besides the principle elevations and sections, 
large scale views of all the main details. Next 
comes the Standish bridge, a cast-iron arched bridge 
of 83 ft. 4 in. span, erected from the designs of Mr. 
W. H. Barlow, this being illustrated by two double 
apa while the third on the list is Mr. Page’s well- 

nown Westminster-bridge, which has six double 
plates devoted to it. The fourth example is the Vic- 
toria-bridge, Pimlico, erected from the designs of 
Mr. John Fowler, which is illustrated by six double 
plates, accompanied by full specifications and tables 
of quantities, while a large Sagres plate is added, 
showing the results of experiments on the strenth 
of the bridge. So far, the examples we have 
mentioned, have all been arched bridges, and next 
Mr. Humber illustrates and describes three speci- 
mens of wrought-iron plate girders, namely, the 
bridge over the Thames at Staines, the Trent-lane 
bridge, and Mr, Fowler’s bridge over Saltwater 
river, Victoria. ‘These bridges are illustrated by 
three, two, and one double plate respectively, while 
of the Saltwater river bridge a full specification is 
given, besides diagram plates of strains in an earlier 
portion of the book. 

Trian girder and trellis girder eit are 
illustrated by nine examples, these being the Taptee 
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viaduct, the Jumna bridge, the Leven, Kent, 
Beelah, and Deepdale viaducts, the Londonderry 
bridge, and the Charing-cross bridge. These various 
examples occupy altogether twenty-eight well- 
executed double plates of general views and details, 
while the accompanying letter-press, besides con- 
taining general descriptions, includesseveral valuable 
complete specifications and tables of quantities. In 
the case of the Taptee viaduct, for instance, the de- 
scriptive matter embraces a number of valuable 
tables giving the comparative costs and other par- 
ticulars of the various standard bridges and piers 
used on the Bombay, Baroda, and Central India 
Railway, these tables being accompanied by illus- 
trative diagrams. 

Wrought-iron lattice bridges are represented by 
four examples, namely, the Lerida, the Alcanadre, 
the Murillo, and the Carlos Gomes bridges, these 
examples, which illustrate different types very 
fairly, having six double plates devoted to them. 
Next we have wrought-iron bowstring girders, re- 
presented by the Windsor and Shannon bridges, 
while Mr. Brunel’s Saltash bridge is also included 
in this class. ‘The Windsor bridge is illustrated by 
three, the Shannon bridge by five, and the Royal 
Albert bridge, Saltash, by three double plates, 
while a large diagram plate showing the deflections 
of the Shannon bridge under proof is also added. 

Lastly, we come to suspension bridges, of which 
Mr. Humber describes four examples, namely, the 
Lambeth, the Chelsea, and the Clifton bridges, 
and the Francis Joseph bridge over the Moldau, at 
Prague, the last-mentioned example being con- 
structed on Mr. R. M. Ordish’s “ straight link sus- 
pension” system. ‘The Clifton bridge is illustrated 
by three, the Lambeth and the Chelsea each by 
four, and the Francis Joseph by seven double plates, 
these plates being, in the latter instance especially, 
admirably detailed. 

We have, we think, now said sufficient to show 
that the descriptive portion of Mr. Humber’s work 
is of a most valuable kind, and we in fact know of 
no book of its class at all equal to it. With some 
of the other portions of the treatise we have had 
occasion to find fault, but the defects we have 
pointed out are far from being sufficiently im- 
portant to materially affect the value- of the work 
as a whole, and we can therefore commend the 
book to all those of our readers who desire to 
possess a good record of modern practice in the 
branch of engineering with which it deals. 








MECHANICAL REFINEMENTS. 
No. IX. 
To THE Epitor oF ENGINEERING. 

Str,—Recently there have been presented to me 
two or three bold schemes ; and, as they refer to 
subjects at present being discussed in ENGINEERING, 
[ will explain their nature in a simple way, letting 
others set their own value upon them. 

First, in stopping railway trains: thus far there 
appears to be no safe way except that of putting 
brakes on the wheels ; consequently, if brakes are 
applied to all the wheels of a train, and all tightened 
up to the point just below skidding, all has been 
done that can be by our present means to stop the 
train. That a train might be stopped much more 
suddenly, without destruction to itself or serious 


injury to the passengers, is evident by the many | 


accidents that occur in which the passengers mi- 


raculously escape, and yet the trains are stopped | 


by leaving the line, or other causes, in scarcely 
more than their own length. 
Among the various classes of railway accidents, 


collisions and those caused by obstructions on the | 
lines are not the least destructive, and if means can | 
be provided to stop a train in one-half the distance | 





now necessary, many might be avoided, or the fatal | 


consequences mitigated to a greater or less degree ; 


and when we consider the cost of a life of one per- | 


son, even in £. 8. d., it would seem to be worth | provides against.” 


while to try any means that promised improvement, 
and adopt it at whatever cost, if it proved a success, 


Every engine driver has within his boiler a power | far as I know, new, and possesses one feature of 
sufficient to stop an ordinary train in a very brief | merit that I have seen in no other desi 
space of time, had he the means to apply it, and | direct communication between the cylinders, with- 
the proposition is simply to open a hole in the front | out valves or passages. 
As the | to cranks set at an angle of 210°, would occupy the | 
pressure in a boiler is alike in all directions, a hole | positions shown in the different diagrams, from A | 
one square inch in area in its front would permit | to G, taken at each 30° during 210° of one revolu- 
the unbalanced steam at the back to exert a retard. | 
ing force on the engine in pounds equal to the | the expansion, E, the exhaust or release, R, and 


end of the boiler, and let it apply itself. 


square inch pressure in the boiler; hence, a hole 
100 square inches in area, with the boiler at a pres- 
sure of 112 1b., would offer 5 tons positive resist- 


ance, or enough, I believe, to alone bring up a 
200 ton train running at a speed of 22 miles an 
hour in about three-quarters of a minute, or in a 
distance of some 700 or 800 ft. 

But whether these figures are correct or not is a 
maatter of no consequence, and whether 100 square 
inches is too much or too little is not put forth as 
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an opinion, the suggestion is simply that there is a | 
force at command which, if added to the means we 
now have, a train may be so much the sooner brought 
up; what proportions the means, the cost, and con- 
sequences bear to each other, are questions that 
may be worth the consideration of railway engineers. 
To the objection that through a hole of the | 
enormous size of 11 or 12in. in diameter the boiler 
will be blown dry of both steam and water in half | 
a minute, the schemer replies, well, if it prevents 
an accident we can well afford to fill it up again. | 
But the boiler will be ruined: very well, he says, | 
if one human life is saved we can well afford to 
make another boiler; killing a man costs us from 
5000 to 25,000 dols.—a new boiler don’t. But if 
you should see a man ahead on the line, and opened 
your stop valve, you would kill him with the water 
and steam ; to which he says, ‘‘ I wouldn’t open my 
stop valve, that is not the kind of accident my plan 


In the matter of compound engines the idea 
conveyed by the sketch, shown in Fig. 19, is, so 


, that is, 





The two pistons connected 


tion. ‘The space filled with live steam is marked §, | 


the compression, C ; by this arrangement the high 
pressure cylinder would exhaust into the low pres- 
sure one, when it had made 150° of the revolution. ' 
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Whether simple valve motion and suitable packing 
rings for the small cylinders can be devised is left 
for inventors to determine. 

At Figs. 20 and:21 is shown a new candidate for 
inspection in the inexhaustible field of . balanced 
slide valves. At first sight it will appear to many 
as simply a modification of an old and discarded 
plan, but taken as a whole it is, so far as I know, 
new, and the most simple of any that I remember 
having seen. The valve itself, as will be seen, isa 
simple rectangular plate, with an opening com- 
pletely through it, precisely like the steam valve ih 
the Allen engine, but used to perform all the fune- 
tions of the common slide valve, as will be readily 
understood .by reference to the drawings, - The 
back plate is not bolted down as in the Allen 
engine, but is placed within the steam chest, and 
held down on the supports, marked a, and the side 
ribs, 4, by the pressure of steam. This admits of 
the valves being lifted from the face by an excess 
of back pressure in the cylinder. The peculiar form 
of the back plate is designed to overcome what at 
first seemed to be an impossibility, that is a plate 
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that would stand the pressure without springing. 
It is cast with a steam-tight chamber, the pressure 
coming on the dome-shaped top. : 

The valve, it will be understood, is very thin, not 
necessarily thicker than the width of the steam 
ports, and as the back-plate supports are subject 
to the heat of the steam as well as the valve, the 
valve does not get tight by expansion. 

The whole thing is so simple that it would seem 
as if any skilled workman, by the aid of a W hit- 
worth surface plate, could turn out a successful job 
without experiment, and as it is not covered by any 


| patent, nor is it an infringement on any, I see no 


reason why it should not be extensively used. 
I am, yours truly, 
AN ENGLISH ENGINEER IN AMERICA. 








A Nice Catcutattoy.—It is intimated that there are 
1,229,200,000 cubic feet of water delivered annually _ 
rivers in Maine into the ocean, falling 600 ft. This fall o 
water would provide a force equal to 2,656,200 horse power, 
or as much as the labour of 34,000,000 men for one year 
without intermission. 

TeLecRaPny In AusTRALIA.—The accounts received from 
the working parties engaged in the construction of the great 
Australian overland telegraph continue favourable. won 
A is expected to be completed in the course of pry oe 
On Section B 70 miles of posts had been erected at 


of the last reports. The five Government parties be - 


| to be able to concentrate all their energies u ob er 


miles, more or less, of line extending —— Darwen 


| Ranges to the extreme southerly poin 


and Dalwood’s contract. Altogether the South —_—_ 
Government confidently expects to be able to —_ Gatch 
all the arrangements which it has made with t 
Australian Telegraph Company. 
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SHAFT SINKING THROUGH WATER-BEARING SAND 


FIG | 





_TxE practicability of employing compressed air in the 
cating of shafts to great depths was proved by MM. Blees 
and Althan, engineers attached to the Prussian Corps of 
Mines. Experiments made in 1857 and 1859 during the re- 
a of the oe of the Maria shaft, near Alsdorf, in the 

orm basin showed : 

1. That in fine and water-bearing sand the pressure of air 
necessary to dry the ground in which the workmen are 
engaged is much less than that due to the head of water. 
In the Maria shaft the pressure did not exceed three-fourths 
rin atmosphere, whilst the head of water was more than 


2. That when the air pressure is removed from such sand, 
the water does not reappear for a considerable time. In the 
a shaft periods of 24 hours elapsed before its reappear- 

These results can only be explained by the capillarity of 
the fine sand, which opposes to the movement of the water 
resistances which are not met with in material of a coarser 
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Prussian work to adopt the same method. In this they 
were successful, and a second masonry shaft, of reduced 
diameter, was sunk to a depth of about 250ft., but this 
achieved, nothing more could be done, — the applica- 
tion of the powerful hydraulic presses. Afterwards a cast- 
iron curb was used, the diameter of the shaft was reduced to 
14 ft., and the dredging was resumed. During the course 
of the work this curb descended suddenly through more than 
86 ft., and was brought up on a bed of argillaceous sand 
mingled with hard boulders. This mishap repaired, the 
sinking proceeded with more or less success, but ultimately 
it was found that the unsafe nature of the ground imperilled 
the safety of the whole shaft. Under these circumstances, 
and in order to save the work already completed, it was de- 
termined to fill the boring with béton up to the level of the 
cutting edge of the masonry curb, as shown in Fig. 5, at a 
depth of some 250 ft. from the surface. 

his succeeded perfectly, and the shaft was soon drained 
with buckets. There remained between the second masonry 





. In 1866 the Revue Universelle described a sch 
or the application of compressed air for deep borings. This 
prvect was intended for application to a shaft in Rhenish- 
™ near Homberg, in the sands of the Rhine. 
ail @ sinking of the shaft had commenced in 1857, and 
Temains unfinished, despite the uninterrupted labour 
in wed upon it. The application of compressed air was 
erred as long as possible, on account of the fears that 
Were entertained if it were adopted. It was only in 1865, 
it engineers were at the end of their resources, that 
was determined to resort to it. The depth below the 
Water level was some 250 ft. 
g of the Rhenish-Prussian shaft was com- 
mae a8 we have said, in 1857, by the descent of a curb 
" dete aft 2 ft. 84in. thick, and 25 ft. 4 in. diameter. When 
epth of 72 ft. had bean reached, the curb refused to ad- 
Thee although it was loaded with 500 tons of pig iron. 
a a obtained by the process of mechanical gin, 
in this orf (hand dredging had been previousl employed 
work) encouraged the concessionaires of the Rhenish. 





revetment and the iron curb an annular space in free com- 
munication with the water-bearing strata, and it was neces- 
sary to prevent any influx through this area. A series of 
flat trapezoidal plates were placed horizontally on a joint of 
the iron revetment, corresponding to about the middle of 
the cutting edge below the stone curb, as shown in Figs. 1 
and 2. This contrivance was sufficient to suppress all influx 
of sand, although it was far from being watertight, especially 
on that side where the iron curb, which occupied an eccen- 
tric position, nearly touched the stonework. A number of 
small cracks in the stonework were carefully closed with 
broken brick and cement. At a depth of about 216 ft. there 
was found «& fissure almost horizontal, and some 3} in. wide, 
by which the curb was really divided into two parts. The 
binding bolts themselves were broken, and the fissure ad- 
mitted the passage of water and sand ; the sides of the fissure 
were somewhat equalised, and a ring formed of oak blocks 
was placed in it, and the space at the back was filled in 
with cement by a force pump, as shown in Figs. 3 and 4. 

It consists simply of a barrel and plunger, the rod of which 
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is provided with a rack, worked by a pinion, as shown, near 
the end of the barrel, and in free communication with it is a 
vertical tube, and a two-way cock, which is turned at each 
stroke of the piston. Two of these pumps placed in different 
points of the fissure, forced in the cement which was fed 
through the vertical pipe at a pressure of 14 atmospheres. 

Before deciding upon the best means for continuing the 
work, it was deemed advisable to ascertain the condition in 
which the iron curb remained. To this end a shaft was sunk 
in the béton, and at different levels horizontal holes were 
bored up to the ironwork. This investigation showed that 
eight segments were intact, but greatly out of position 
(Fig. 5). At the same time it was found that besides 10 seg- 
ments that had broken and been removed, 5 segments were 
wanting, and the position of them could not be ascertained. 
This discovery showed the impossibility of sinking a new 
iron curb in the shaft of suitable dimensions to pass through 
the length where the revetment already sunk had become 
distorted. It was then decided definitively to lift completely 
the iron revetment. For this work the use of compressed 
air appeared the only means ible to prevent the irruption 
of sand into the working. The apparatus was constructed 
for a working pressure of 2} atmospheres, the lower side of 
the air chamber entirely closed the shaft, and it was solidly 
built into it, a little above the cutting edge of the stone 
curb, as shown in Fig. 6. The air pumps were placed above 
the level of the chamber; they were worked by the existing 
pump rods, which had previously been used for draining the 
shaft, and they were loaded to overcome the air pressure. 
The first work was to construct beneath the shoe of the 
masonry curb, and behind the iron revetment, a masonry 
ring, intended to consolidate the lower part of the stone- 
work, which was in a very bad condition. This ring was 
seated on the horizontal closing plates before descri In 
this work the segments of the metal revetment were lifted 
two by two, in such a manner as to replace them instantly 
on ~ first signs of danger, and to uncover as little earth as 

e. 
The work commenced well. The sand was easily held 
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ressure. But new difficulties were 
stone curb was found to be broken, 
as shown in Fig. 8, and its pee prevented the intended 
underpinning of the curb with an iron revetment from bein 
mas out. After some, difficulty, however, the fractur 
rtions d ¢ 
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RAILWAY GAUGES.* " 
; By R. F, Fareurs. #2e 

I nap the honour last year of reading before this Associa- 
tion a paper u “The Gauge for the Railways of the 
Fature ,” im wh I pointed out the cai 


system, as at 
when properly 
ward were too startling to be received without some degree 
of ridicule and’ incredulity; and although I ‘announced 


worked, contrasts with such Tine 


them in the full conviction that sooner or jater they Ragen 


r=pidity with which thst astaowlodgment 
rapidity with w t Ow ent 
The . of the 
Festiniog Railway p : 
the Indian Government. ad ‘Once 
of attending a Royal i 
the question of marrow gauge; 
pt pakearer beg we a7 as satisfactory 
t. 
In Russia, at the instance of His Excellency Count 
brinskoy, H.I.M, the Emperor, commanded a line of narrow~ 
gauge railway nce: # number of 


my engines tobe meyer Bed 


ponthe ved upon a 
more extended seale, 


n 4 of a narrow- 
gauge system, for national, service, aright be ascertained by 
—_ tests of ex: ~ ‘ hea 
e Aesociation will, per pardon a brief digress’ 

while I here place outweeie as a matter of history, the 
eminent services rendered to the cause of narrow-gauge ex- 
tension by the Russian Commission, and also by Mr. Spooner, 
the engineer and manager of the Festiniog Kailway. i 
little hne, of only 1 ft. ll}in. gauge, was-originally con: 
stru for horse traffic, but was worked after a time by 
small locomotive engines, resembling, in everything but 
dimensions, those in common use in England. As thus 
worked, the traffic outgrew the carrying capacity of the line, 
and powers to construct a second track were actually ob- 
tained. At this conjuncture Mr. A had the sagacity 
to perceive the advantage that would accrue from the em- 
ployment of my system of traction, of which he had read, 
and he dctermined to carry out his jon to a prac- 
tical issue. I constructed for him the now well-known 
“* Little Wonder” locomotive, and thus gave him, on his 
single line, two-and-a-half times the carrying capacity that 
he had possessed before. The second track was thus ren- 
dered unnecessary, and it has never been made. In the ap- 

lication of all novelties there must ever be risks of failure 
rom unforeseen causes, and hence many; ‘even when they 
recognise a truth, shrink from the responsibility of being the 
first to carry it into practice. The acceptance of this re- 
spousibility by Mr. Spooner, the. opportunities that he thus 
afforded me of proving the working value of my prineiples, 
and the fagilities for inspection and , experiment that he has 
since courteously.allowed, all fairly entitle him to be con- 
sidered the father, as his tiny railway has certainly been the 
cradle, of the narrow-gauge system of the future. 

The next step was.made by the Russian Commission. It 
would be difficult for me to do justice to the infinite eare and 
pains with which Count Bobrinskoy, the, president of tbat 
Commission, investigated every detail. before arriving at his 
conclusion, or to the earnestness with which he atterwards 
pushed this conclusion to its legitimate results. In Russia, 
as in other countries, there.are men whose interests or whose 
prejudices lead them to cling to existing systems, and the 
opposition which proceeded from such persons could only 
have been overcome by the strength of clear convictions, of 
unsullicd integrity, and of indomitable resolution. Count 
Bobrinskoy was worthily assisted in his novel and important 
duty by, the other members of the Commission, among whom 
‘I may name M, B. Saloff, professor at the Technical School 
of Eugineering, St. Peteraburg;.M. von Desen, now resi- 
dent engineer in charge of the works; and M. Schoubersky, 
in charge of the rolling stock of the Imperial Livny Rail- 
way. lo these gentlemen the entire eetlionn world owes a 
deep debt of gratitude. The line, which. was constructed 
and equipped in accordance with their report, has now. for 
ine months been in operation. -Lhe results of its.work- 
ing establish all that I claimed for the narrow gauge, and 
the final official trials that will take place this month will 
determine the general adoption of the 3ft. 6 im. gauge in 
Russia, together with the employment of my locomotives, 
without which the value of the narrow gauge at onee sinks 
into comparative insignifieance. This rapid action is due to 
the promptness with which His Imperial Majesty of Russia 
appreciates progress, to his freedom from prejudice, and to 
the fact that | have never advanced anything which I have 
not been able to prove. 


come. 


as those on the 





mm prejudiced, will permit. 
Pfs Keath America fo : t, and in North Amefi 
}&T'speak'of the United Statés—to % marvellous : 


ties of narrow: | Wo 
gauge lines, and showed bow unfavourably dur own railway | ate 


resent : 
handled. The great truths I then put for- | 


prod 
4 eould-not ‘be t¥aversed by profitable railways, 1 


In India, although I believe ground has not yet been | 
broken, a‘metre gauge has been decreed for neral intro- } 
duction ; and the strongest advocates‘for the retention of the 
5 ft. Gin. gauge have been entirely defeated. . 

Australia, Tasmania, and New Zaslent Bes ¢ 

ve been undertaken, and ‘will be il an fea 

that. have and opinions that have 
} 


rm I have so long, and at last 20 successfully, te 
ing’way with an ‘Papidity. e 
tihrrow -gavge line are under construction; the Great 
iver and Rio. Grande Railway, 850 miles in lengths, being 
upon the gauge I have made specially my owm; and 
fay mention that this width of 3ft. was decided 
he p: esident.and principal 6fficers of the com , after 
Gohsiderable investigation of the principles of my. ayste 
nded to their conside by Mr, George All 
i] 


‘early period me strongly con ¢ 
y at transcomtinental railway fron 
ific is bein pari on the. ¥ 


California is building Waster ‘ine: rhe 


; 
by 
B, who at 


territories, pastoral, & Itu 

din m; Massachusetts, already , it! 
kof ordinary gauge railways, is } tin 

the advisability of theit itsmedia nstriiohion. | 

rselves could-I have last year “imagined 

Me all this ess would have been ade ini’ than 

eve = that time E"was’ discotitagéd on ulmost 

fies; Dw mpered by the weight of ‘ 


kind ; but kiiowing I was ri ing 
‘had in hand Was one whith : 
‘civilised world,.knowing/tha’ 
i however 


nee , there need be no eountry, he 
eould'not- ‘be supplied, no distance, hdwever’ 


n@to- p See that my efforti#have been: 
and‘substantial success. “Need I say‘that 

fyietory, cownting the past ‘pains “as being 

stitPmore encouraged to contintte advocating oF 
“Bat itissonlydue to this Association that I) state 
how much.of my success I owe to its influence, and to the 
weight thus to my now sclabraletogeme son, “ The 
for the Railways of the Future.” To that paper I 
te @ large proportion ofjthe extraordinary, activity. 
that I have deseribed. Stamped with the approval of this 
Association, the paper has circulated in all countries, and 
has been translated into all European languages, including 
those which have been naturalised in South America. It 
has formed the text-for innumerable discussions ; it is almost 
uoted in the jourtials of the United States, and it has 
ex the most lively interest:among the railway engineers 
of that country, where existing railway management shows 
results still more discouraging than those which are obtained 
im England. The British Association, therefore, more than. 
aappelber publie-body, has-helped forward a vast reform, and: 
gratefully feeling this, 1 am encouraged to come here again 
on this occasion. ~ ot 

It is not long since, that-te doubt established gauge was 
heresy. A type to which an acci had given birth, had 
come in-course of time to be considered sgt it was a 
superstition quickened into a religion. Sef degrees, atter 
scores of thousands of mileg of railway been built, and 
hundreds of millions of pounds expended, it began to be seen 
that there was something still te be desired, and that it was 
ruinous to make railways for the eervice of remote districts 
yielding but small traffic, or in countries whose limited 
means and commerce could not justify large expenditure. 
By this time the great outlay which attended the labours of 
the earliest engineers, the outlay involved by heavy works to 
gain easy gradients, had been somewhat reduced, and with 
improved locomotive practice, steeper gradients and sharper 
curves became possible... Then camé the very recent modifi- 
eation of making essentially light lines, upon the standard 
gauge, conforming as much as possible to the natural con- 
tour—surface lines, as I was the first to name them in 1864. 
By adopting them .the eost of construction was greatly re- 
dueed, and was brought somewhat, more into preportion with 
the revenue to be derived... , 

But these, improvements were. but, improvements,upon a 
bad type, and real reform could not.be effected whilst the 
width of gauge remained, while ,the rolling stock continued 
unaltered, and the locomotive rested, upmoditied. 

Meanwhile, the history of railway. construction in England 
was slowly repeating itself, eyen in an exaggerated form, 
abroad, and particularly in our colonies, where the primitive 
types were perpetuated by the. papils of the old school of 
engineers. And here 1 may remark that the difficulties en- 
countefed in this country in railway reform have been faith- 
fuly repeated in our colonies—an illustration of cause and 
effect. Gradually it became known that the ruinous practice 
of English engineers in Norway had forced the Government 
of that country to adept an entirely new type, after the 
intermediate stage of light-standard gauge railways had been 
largely tested and abandened, and that for the first time a 
national narrow gauge system wasestablished. But this was 
done so quietly, andinformation filtered so slowly from that 
isolated country, that until quite reeently only a few have 
known of the change, and still. fewer ,have known, or have 
cared to inquire, about the practice followed or the results 
obtained. 

Of course, exceptional. and independent. lines of very 
narrow gauge, established almost. universally for miacral 
traffic, have existed for many years.;. but these, with the ex- 
eeption of the Hestiniog, Railway, do not enter into the 
question ; on the contrary, indeed, their small treflic eapag- 
tiea, as worked,. have served the opponents of narrow, gauge 
as arguments against innovation. 

So matters stood when I, having convinced wyself of the 
monstrous errors which eripple our standard railway system, 





* Paper read before Section G of the British Association. 
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and having learnt the capebiliting of narrow gauge—which 


[wher e traffic was light 
quent be adopted with sqj 
; capacity and consequ 


are yet scarcely understood even by the engineers who are 
advocating Ps | constructing them—so matters stood when 
T fitst devoted ‘myself to the effort of promoting the geners| 
introduction of narrow gauge lines, and had the.audacity {o 


myself up in opposition, to £stablished and decply- 
feoted principles. At first the, utmaest.concession I could ob. 
sin pooecesion gemaiea Se y a few—was that for new 
quntries, where ranwaye did not exist, or for poor countrics, 


; and that hence, as a natw 
‘must such Jines as I recommende 
where only a very small business act 
also the progpects of its increase were extfex 


atremely remote. 
knew the error of this opinion, for ] knew the i 
of narrow gauge railways under proper. 3 there. 
fore I was encouraged to persevere until, asthe circle of con. 


viction widened, I was enabled to ag my vs to the test of 
actual and widé experienge, and to stir into life the radical 
reform which to-day is spreading on every side, and which 
shall before long become general. 

Tshowed you last. year how, upon a railway costing one- 
third less than a line, ofan ordinary gauge, I could with 

yaal despatch carry such a traffié as that of the London and 

orth-Western Railway, with a saying of three-fifths of the 
dead load carried; and how in sésdoing I could effect a 
corresponding reduction in enginepower, and consequently 
imn-eost of fuel, of rolling stock, of engine reneize, and of 
maintenance of permanent way. All this coul effected 
at a speed at least equal to the present spded of freight trains 
forthe goods-traffic, and at 35 milgsanhour for the passenger 
traffic; a rate which is but littlesbelow the average of the 
mileage made by fast passenger tfains in this country. We 
are so,accustomed to the present condition of things—or, per. 
haps, ‘we are 80 ignorant of the rea} élements of railway econ- 
omy —that it is difficult to believe ‘this — reform possible, 
but bélief was more difficult a years an it has since be- 
come; How that all my statements ‘have ‘been’ proved to be 
incon ierertibly true. The questidii, however, is one of such 
radic: oy ore that F'may oncé'mére devote & few words 
téits elucidation. — . ** 
‘On'the Londdn’and North/Westérn' Railway the ave 
geo deu to employ 7 tons of wagon’ to'earry 1 ton of 
at [issutie thé propértion bf deadweight to be only four 
té*ond; inorder to make out as favourable a case as ible. 
The average weight of &* goods triin on the London and 
North-Western Railway is 250 tons’}“composed, in the pro- 
portions T have mentioned, of 50"tons of freight to 200 tons 
of rolling stock. (See diagram*.) On the’Livny (New Russian), 
3 ft. 6 in. railway, on the other hand, the average gross weight 
of trains is 354 tons, or 104 tons more*than that of the 
London and North-Western, while the dead weight is only 
94 tons. ‘This proportion is also shown on the diagram. 1o 
carry this ing foad of 260 tons on the London and North- 
Western, 0 tons of wagons would be employed, or 
more than eleven times the weight required by my system. 
In all my arguments, I-of*course deal with general goods 
traffic only, exclusive-of minerals. It maybe urged against 
this comparison that the more favourable trafiié conditions of 
the Livny Railway help the: results 


th “but-—TE is° sufficient to 
reply, first, that with the'rédueéd ge reduced weight of 
wagons in proportion to tapacity is" feasible; next, that the 
smaller wagon capacity is essential to economy; and third, 
that while rolling tok of the smaller class is certain to be 
loaded more nearly to its ultimate limits, the difference be- 
tween the maximum load, and thie absolute loads obtained in 
practice; are attended with none of the excessive cost inevit- 
able on a 4 ft, 83 ih. gauge. I would here call-your attention 
to a most im ¢ fact in “connexion with railway goods 
traflic. ‘ The'average Toad Of merchandise carried by each 
wagon in this couritry is considerably less than 1 ton. Ex- 
perience has proved that the exigencies of traffic in this 
country have settled this average, yet wagons of four times 
this capacity must, nevertheless. be, provided. ‘This faet of 
itself.is sufficient to show that so.broad, a gauge as the stan- 
dard one is very excessive. With a narrow gauge this evil 
may be prevented, and if a higher average per wagon could 
not be attained, at least a far oon proportion of dead weight 
would result. This Ihave endeavoured to make apparent 
in the diagrams, which show the average proportions of deed 
to paying weight on the 4 ft. 84 in gauge, and on the 3 ft. 
auge ; and I haye also placed the load carried as the average 
y the standard gauge upon a train running on &@ 3 it. 
gauge, the yarying proportions being well expressed by con- 
trasted colours. The great economy in working, brought 
about by the causes enumerated above, would react upod 
railway business, and in increasing it would eran raise 
the wagon ayerage, because the cost of carriage would be £0 
much reduced. a 
I think you will agree with me that I am no visionary, but 
have always spoken within the mark, making my position 
sure as I advanced, and asserting nothing +. 
prove in actual practice. I have obtained, by. the develop- 
ment of my system, results very. closely approximating to 
those I stated Iast year—namely, three to one of pont to 
dead Yoad, and I know that this proportion can and ,wil be 
reaehed when my views are fully carried out, when a Fairlie 
auge is worked with Fairlie Tocomotives and stock; ¥ 
y no other system in existence can such results be obtained. 
(To be continued.) 


Tis ExGinrerine TRADEs.—In Glasgow and the Clyde 
district'generally the engineering trades are still as boys 
ever. The sugar machinéty firmis.and the marine engi 
firms are especially busy. 4 some instance sthere is & _ 
fear lest any misunderstanding regarding wages or the sho 
tine ‘system should arige ‘with: the workmen. The . 
activity in the engineering trades is not limited to the " 
of Scotland, as it also.exists in the east, although not to 6 
an. extent. 4 : fe 

* This diagram, with the others subsequently relerred ' 
will appear in our next number, '. 
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—_—_——— 
THE LOSS OF THE CAPTAIN. 
To THE Ep1ToR OF ENGINEERING. 

—As the loss of the Captain and the cause of that loss 
are occupying so large an amount _of public attention, and 
the questions involved being of national importance, I would 
hope that the following information on the subject may be 
deemed acceptable. _ . : 

Circumstances having led me to take a great interest in 
the loss of the vessel and in the proceedings at the court- 
martial, I was surprised to find that, with such an extremely 
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rocks on which the dock will be built ; and although there is 
‘a great rise and fall of tide, there is no current to interfere 
with docking. Its locality and advantages are incomparable, 
and as admitted by commercial men conversant with such 
matters, that there is not a better opportunity for invest- 
ment. It is far out to sea, yet near the midland ountiés 
and London also by railway in a few hours. 

I remain, Sir, yours obediently, : 
H. Wimsuurst » 


Azim Ghur, Anerley-road, August 15, 1871. 
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good curve of stability, as produced in evidence by the Con- 
structive Department, that the vessel, according to the find- 
ing of the court, could be said to have been lost for want of 
proper stability ; and yet I perceived that there was-other 
hess which did show that she was actually lost from that 
cause. 

Here was a striking discrepancy. The vessel was. evi- 
dently lost for want of stability, while the official curve of 
stability was such that, if the ship had really possessed it, 
no pressure of wind upon any extent of sail she could 
possibly have carried could have forced her over. 

Pondering over this conflict of evidence, I was=led to 
question the correctness of the curve of stability as laid 
before the court-martial. To my surprise I found it’ to be 
grossly incorrect, and not even agreeing with the inclining 
experiment which had been made at Portsmouth in order to 
ascertain the position of the centre of gravity. 

The inclining experiment, as stated in evidence by Mr. 
Barnes, proved that 80 tons placed on the deck at 20t, from 
the centre line, heeled the ship 6 degrees, and this, of course, 
was the measure of her stability at 6 degrees. This 80 tons 
multiplied by the 20 ft. gives 1600 foot-tons as her stability 
at 6 degrees; while the curve produced in court showed a 
stability, at 6 degrees, of no less than 2600 foot-tons. 

The rest of the curve was in still greater error Ttehowed 
about three times the value of the real stability possessed by 
the ship, as deduced from the inclining experiment. 

The official curve gave 7100 foot-tons as the maximum 
stability at 214 degrees; with a stability of 5700 foot-tons at 
14 degrees which was retained up to an angle of 31 degrees; 
while, in point of fact, the highest real stability of the Cap- 
tain was only about 3400 foot-tons at 16 degrees—3260 at 
14 degrees, and which she carried only up to 18 degrees. 

It seems never to have occurred to any one that the in- 
clining experiment’ which was undertaken to enable the 
position of ‘the centre of gravity to be ascertained, that said 
experiment at the same time ascertains the stability of the 
ship at the angle taken. Yet nothing can be more certain. 
Indeed, the whole curve could easily and quickly be worked 
out by inclining experiments alone, taken at different 
angles, without any reference to the centre of gravity what- 
ever, and without any elaborate calculations with their 
attendant risks of mistakes. 

The ~~ error in estimating the stability of the Cap- 
tain, which I have pointed out, will explain everything. The 
authorities thought she had the stability as represented by 
the official curve; and consequently sent her to sea. She 
had it not, and, consequently, was lost. 

I forward a diagram showing the official curve, and also 
the curve agreeing with the inclining experiment. 

I am, Sir, your obedient Servant, 
M. W. Ruravey, C.E. 

St. Paul’s-road, Burdett-road, August 15, 1871. 








THE GREAT EASTERN DRY DOCK, 
MILFORD. 
To tue Epitor oF ENGINEERING. 

Sir,—Having read in your columns of the 4th inst.'that 
a dry dock is designed, and ‘is to be constructed at Milford 
for the Great Eastern, I ask your permission to state (so as 
to prevent an erroneous impression ‘prevailing that the Great 
Eastern only was to use 'the dock, ‘and bear all the expense), 
that a limited company is being formed of all: parties in- 
terested to buildthe said dock, and,’at such times as the 
Great Eastern does not occupy it, to allow other vessels to be 
docked, repaired, and load or discharge, say from 20,000 to 
30,000 tons, and that to a large profit. 

The site chosen for the Great Eastern Dock is known on 
the mapby the name of the Old Dockyard. It is bounded 
on the south and west by the Hubberston Pill; on the north 
by the Great Western Railway to Newton Nores, having the 
entrance from the east, about 250 ft. from the steamboat pier. 
Its length is about 700 ft., width of entrance 90 {t., witha 
27 ft. depth of waters It was desighed by Mr. H. Wimshurst, 
and it has been approved by Government and other officials. 

The grant of foreshore was obtained from the Admiralty 
under date, August Ist, 1872. 

The foreshore is “covered with shingle and sand over the 
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INDIAN ENGINEERING EXAMINATION. 
To rue Epitor or ENGINEBRING. 

Srr,—In your issue of the 11th inst., in reference, to the 
Indian engineering examination, you say “of course all sorts 
of explanations are given by the candidates themselves to 
account for the smallness of the number who passed.” 

I believe I failed in Applied Mechanics. Are these 
Applied Mechanics ? 

Paper No. I.—“9, Explain the following paradox: The 
centres of the two ends of an uniform cylinder are fixed at 
the same level, and the cylinder is then divided by a smooth 
vertical plane at right angles to the axis into two unequal 
parts of weights, W, W’, and lengths 24, 2a’. Suppose R 
to be the resultant mutual pressure between the two portions 
acting in a horizontal‘line at a height, z, above the fixed 
point; then taking moments about each fixed point for the 
forces acting on the adjacent portion of the cylinder we get 
the two equations, Wa=Raw, W’ a’=R2; whence W : W/ 
=a’:a; but W: W-=a: a’, or the results are inconsistent. 

“10. A uniform wirein the form of an ellipse whose axes 
are 2a, 2b, is supported by passing over two smooth pegs in 
the same horizontal line’ at a distance, ¢, from each other ; 
prove that in the position of stable equilibrium the angle 
which the major axis makes. with the’ vertical is tan—1 

ae ided thi ity,” We 
(< rm | provided this quantity, ° 

Paper No. II.—“8. A smooth hemispherical vessel 
stands on a horizontal table; above it is a smooth conical 
funnel having the same axis as the hemisphere. The funnel 
is filled with a block of ice, which is made to rotate about 
its axis; the funnel is then heated to that thé ice melts and 
the water falls through apertures into the hemisphere, 
which it exactly fills when it again becomes frozen; if 2.4 be 
the vertical angle of the funnel, compare the original and 
final anges velocity of the ice.” 

It will be found, upon referring to the papers, that, with 
the exception of one or.two, the remainder of the, examples 
are similar to above. : 

CQ. Granam Smito (No. 7).Stud, Inst. CE. 
89, Warwick Gardens, Kensington, W., 
August 16, 1871, 


To THe EprtTor or ENGINEERING, 

Siz,—As a sequin subscriber to your valuable journal, I 
hope you will allow me to make afew remarks on the recent 
examination for engineers for | ete ’ , 

The result, pect hint) is, startling, but at the.same time 
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do not. the ALY. er show 
that,the candidat nt wee halls ogee 
ing papers were in very Va ement, in fact, 

cannot imagine, how soul bava snsbetter, as they 
compuleni- ti whole su and any idate, no matter 
what sort.of work:he,had. been acc to,.would find 


questions which he ought to be able to answer. 

Under these circumstances is it not strange that out of the 
whole of Great Britain and Ireland, not one young engimeer 
can be found to compete for an appointment who wilkdo 
more than just qualify. As it is a remarkable fact that the 
candidate who passed first obtained only 54 marks above the 
minimum ; in other words, he did hardly more than qualify, 
while as for obtaining anything like 1000 or even 800 marks, 
that was out of the question. 

As regards the medical pt of the business, I should like 
to give two specimens of how we were treated. One candi- 
date was refused on account of varicose veins, but, on going 
privately to see one of the doctors of the Board, and ‘say- 
ing he did not believe he had any, was re-examined and pro~- 
nounced fit! May there not be other cases like this? He 
was admitted the third day of the examination. - Another 
candidate was refused on account of short sight, who, before 
preparing himself for the examination, had consulted the 
head of the medical board, who told him his short sight 
would not make any difference. 

In conclusion, does not the whole thing look like a farce, 
that instead of the Indian Government wanting twenty young 
engineers, would they not be perfectly satisfied with half a 
dozen ? ‘ Yours truly, 

OSE oF THE SUFFERERS. 





THE PATENT LAWS. 
Tue chairman of the recent meeting of London Patent 
Agents—Mr; George Haseltine, M.A —has received from the 
on. Charles Mason, Ex-Commissioner of U.S. Patents—to 
whom were submitted the resolutions on ‘‘ Patent Law 
Reform,” which appeared in ENGINBERING last month—the 


' following interesting letter. Judge’ Mason was a most able 


and lar Commissioner, and is a gentleman of the highest 
fagnd ond social position: * _ : 

“Your favour reached me at a distance of a thousand 
thiles from tle city of Washington. In reply, I have the 


| honour to say that an experience of nearly twenty years has 


‘enabled me to form opinions, in some degree satisiactory to 


' Pmyself, on most of the topics therein presented. These I 
_ } will now briefly state. 
' }oe8*I have never had any serious doubt of the wisdom of a 


judicious system of patent laws. If they create a monopoly, 
and thereby limit the rights of others, they do nothing more 

is inse le from the institution of of any 
and every kind. The owner of a horse or of a tract of land 
enjoys the same monopoly as the patentee, except that it is 
perpetual. It is difficult to find a reason for the protection 
of "property in. the one case, which would not apply with 
equal force in the other. Who can more justly claim the 
exclusive use of anything whatever, than he who has brought 
it into being?) And what reflecting mind can doubt that 
the public welfare-will in the main be best promoted by in- 
spiring individual. effort in respect to invention, through 

e same motive of private advantage as” that which can 
alone excite it to the needed intensity in all the other walks 
of human life? It is sometimes replied that an inventor is 
entitled to the machine which he has invented and con- 
structed, and to nothing more. But this does not present 
the true analogy. The subject matter of an invention ‘is not 
the material body, but the living spirit and principle which 
‘may animate an indefinite number of bodies of the same 
general character; though all varied in mere form or the 
materials of whichithey-are composed. Mechanical labour 
and skill can. uce the one, inventive genius can alone 
create the other. Hach is equally entitled to the favour of a 
just government. 

“The system of examination which has been adopted here 
is manifestly productive of much advantage to the public as 
well as to the meritorious class for whose benefit the law is 
more immediately.intended. I have: doubts, however, as to 
the wisdom of lodging in the Patent Office a power of rejec- 
tion as unlimited as. that, whieh. it now exercises. If the 
action of the examiners were merely advisory and adjuvant, 
leaving to the applicant the ultimate right to take his patent 
at his own risk after an adverse report, some of the chief 
objections to our system would beremoved. I am inclined 
to believe that some such modification would be an improve- 
ment. 

“By all-means the patent feesshould be small—barely 
sufficient to defray the expenses of the office. No other 
class of men doesso much to promote the welfare of man- 
kind as does that of inventors, 4 pager a pane yee “ the 
average is-so. poorly compensa: ‘or what they have done. 
To require them fon a tax for the general support of the 
government, over and above, that which is im upon any 
other class, is calculated to discourage their efforts, and to 
check the progress of civilisation in this most important par- 
ticular. This does not seem sound — 

“Our American experience leads me to the conclusion 
that fourteen years is too short a limit for the lifetime of a 
patent. In most cases of real merit the old fourteen year 
patents dre extended by the Office to twenty-one years, and 
often by epecial act of congress to twenty-eight ews The 
new law fixes a seventeen year limit, and withholds from the 
Patent Office the power of extending the same, -I have 
little doubt, however, that many of these seventeen year 
paents will hereafter be extended by congressional action. 

do not think that twenty-one years is too long a period for 
their general continuance. 

“I like the British system better than ours in one par- 
ticular. Your fees are paid in instalments, leaving the in- 
ventor the right to keep the patent alive or not, at his option. 
If that plan were in operation here, a considerable propor- 
tion of our patents would terminate their existence shortly 
after their birth. This would remove out of the way many 
useless patents which now act the part of the dog in the 
manger, and will never be heard from during their whole 
seventeen years, unless some subsequent inventor shall make 
some improvement thereon, which will make useful what 
would otherwise be worthless. Nothing is more common in 
our experience than after some highly useful invention has 
gone into successful operation, to find some unexpired patent 
which is worthless in itself, all at.once revived and amended 
through a reissue, in such a way as to render the really 
meritorious’ invention subordinate. The courts often hold 
such useless patents invalid, but this does nobyprotect the 
subsequent patentee against being greatly harasséd and 
annoyed. As far as practicable, it would desirable to 
prevent difficulties of this nature from presenting themselves. 
The French plan of annual payments is ing the matter 
rather too far. I like the British’ system in this ct 
better than either the French or the Atiéfican, and _ believe 
that nothing is wanting therein but ‘a diminished rate of 
fees. 

Tn relation to o- they are often very useful, but those 
who are professional aré looked upon with mueh suspicion, 
and their opinions have little weight with either court or 
jury. In this way, what might otherwise be a gteat‘evil 
carries with itself, to a* great exteut, its own remedy. © And 
as to jurors, their interposition is generally avoided ‘by pro- 





ceedings in Chancery to* obtain ‘injunctions, which are the’ 


most usual remedies for infringements with us.” 








East Inpiaw Rattwax—The traffic results obtained on - 
this railway, during the past few months; haye net been 


batisfactory. It is proposed, im=consequence, to make a re- 
duction in the company’s staff of engineers, 






















































































104 


ENGINEERING. 


[Aucusr 18, 1871, 


— 








COAL WAGONS ON THE BALTIMORE AND OHIO RAILROAD, U.S.A. 
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Ws illustrate, above, an example of a class of iron 
coal wagons in use on the Baltimore and Ohio Rail- 
road, @ line having a large coal traffic from the mines 
of the Cumberland district, Maryland. The wagons 
used are of two classes with six and eight wheels re- 
spectively, the wagon of which we give engravin 
being, as will be seen, of the eight-wheeled class. The 
frames are of wood, but the bodies are of sheet iron, 
the bodies of the six-wheeled wagons consisting of 
two, and those of the eight-wheeled wagons of three, 
com mts arranged in the manner shown in the 
section and plan. From these views it will be seen 
that the com mts are portions of cylinders 
tapered at the bottom to form hoppers leading to the 
+ crag aap Ml eng The com ents are 6 ft. 
10} in. in ter and the el and hopper por- 
tions of each are respectively 2 ft. 94 in. and Bh. Sbin 
high, the total height of each compartment being 
thus 6 ft. 3in. The diameter of the compartments 
at the bottoms of the hoppers is 2 ft. 54 in., and their 
distance onset from centre line to centre line of cy- 
linders is 3ft. 6jin. The compartments are each 
fitted at the bottom with a drop door of ordinary 
construction. 

The wheels are 30 in. in diameter and are placed 
8 ft. 5} in. a from centre to centre, the total wheel 
base being thus 10 ft. 8fin. The axles are coupled 
in pairs by equalising beams connecting the axle- 
boxes as shown in the half sectional plan. The beams 
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are fixed to the axle-boxes, and each is capable of — 
turning on a centre as shown, the two axles of each pair thus 
being made capable of moving like the two parts of a 
ruler. This arrangement gives, within certain limits, 

a flexibility equivalent to that afforded by the adoption of 
the double bogie system, but the axles are of course not 
capable of assuming a position radial to the curve traversed. 
® springs se Guages oe the centres of the beams 
coupling the axles; w the cons‘ruction of the frames, 
which, as we have said, are of wood, :s sufficiently clear from 
the engravi as is the arrangement of the brake. The 
are fitted with the ordinary automatic combined 
— ov ing and buffers in —_ ar United States. The 
weight wagons empty is to 44 tons, and the 
maximum load carried is 10 tons. In conclusion, we should 
state that we are indebted to our contemporary the Porte- 
feuille Hoonomique des Machines for the particulars of the 
wagons we have described. 


PHILADELPHIA any Reapine RartRoap.—Mr. William 


Loreaz has been inted chief engineer of this system i 
succesion to Mr. C. E. Byers, deceased. sy —" 














A CHANGE OF GAUGE. 

Tue Philadelphia correspondent of the Times 
following account of the change of the Ohio and 
Railroad from a 6 ft. to a 4 ft. 9 in. gauge. He says: 

“ This change of gauge, to which 1 have already referred 
as having been accomplished on Sunday, July 23, is re- 
garded as a remarkable feat of railroading. This line, con- 
necting Cincinnati and St. Louis, 340 miles long, heretofore 
wothel in the interest of the Erie, through the superior tact 
of one of their rivals was got out of Erie control. The new 
manager of its operations—the Baltimore and Ohio Railway 
—is a narrow gauge line, of 4 ft. 9 in., and = yy! the 
gauge of the new auxiliary had to be reduced. under- 
taking was one of great magnitude, involving not only the 
Pym of the entire line, but also a complete reconstruction 
of the locomotives and cars. For several months prepara- 
tions were making for the work, and Sunday was selected for 
it, as on that day the line was least needed for traffic. The 
road was divided into 68 sections of 5 miles each, and an 
average force of 40 men detailed to each section—2720 men 
inall. At daylight they began their labours, each section 


ives the 
issippi 


| 


| All the officers of the road were on the a 


gang being divided in two ies of 20 men each, who be- 
ginning at the extremities of their sections, worked towards 
each other, for the purpose of meeting in the middle, so that 
24 miles of line were changed by each ary | of 20 men. 

ert to bring the 
men at their work, and to expedite matters. The men 


| laboured speedily and well; one section being completed by 
| 7 a.m., all being done before noon, and the new road having 





been thoroughly tested by 4 P=. The task was to move 
the rails ioaaele 7} in. on each side, and spike them in their 
new places, and also a similar alteration of all the sidings and 
switches. Asa preparation for this, in the course of two 
months of easy labour the new lines for the rails had been 
fixed on both sides by the driving into the ties of the inside 
spikes, under the tops of which the inside shank of the rail 
could be immediately fitted. The outside spikes were then 
driven ; the inside ones fastened, and the chairs and fish- 
joints firmly spiked in their places. At many places, such 
as curves, where it was thought necessary to lay new rails, 
they had been laid in their places previously to Sunday, 
thus obviating the ity of the diate removal at 
those places of the old rails. Each worked systemati- 
cally. The ‘dentists,’ two on side, with their claw 
levers, led the {van, jerking out the inside spikes, and thus 
loosening the rails of the broad gauge. The ‘liners’ 
followed, also two on each side, their business being to 
push the rails inward to the new narrow gauge line, 
and fix them properly in their places. The ‘spikers’ 
brought up the rear, firmly driving in the — 
The workmen were paid 25 cents. an hour, and are 
commended for the energy and s with which 
the task was performed ; rm large bers of spectators 
are said to have flocked to the line at various places to see 
the unusual sight. Among those who took t interest in 
the work was a Catholic priest, Father Kline, whose flock 
are chiefly employed on the road, and who was present en- 
couraging the labourers. He is said to have proposed a sen- 
timent to the narrow gauge, ‘for,’ said he, ‘it is the narrow 
road, you know, that leads to Heaven, and the broad 
one leads to—well, too far south.’ To this the vice-president 
of the railway responded that ‘narrow gauge at least 
leads to the haven of financial security.’ The priest drove 
in the first — on one of the sections. The rolling stock 
also had to be completely changed, and 127 engines, and 
over 1900 cars adapted to the narrow gauge were procured. 
On Monday morning, the 24th of July, the new narrow 
gouge traffic began, and has| been going on as successfully 
as if the road had not been so seceutiy changed.” 


rater prs ty Bee of tame of We oo 
with other ports by ines of steamers, of whi y 
are German. Ten are English. 
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EVANS’S VERTICAL MILL. 
CONSTRUCTED BY MR. GEORGE PARSONS, ENGINEER, MARTOCK. 


FIGY 1 
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“In the course of our account of the recent show of the 
Royal Agricultural Society at Wolverhampton, we referred 
briefly to the mill with the stones arranged in a vertical 
plane, designed by Mr. Edward Evans, and exhibited by the 
maker, Mr. George Parsons, of Martock. In noticing this 
mill we stated that we intended shortly to illustrate it in the 
form in which it is now made, and tLis promise we now 
fulfil; Fig. 1, of the annexed engravings, showing the mill 
as arranged for dressing the stones, while Figs. 2 and 3 are re- 
spectively a side and end elevation showing the stones in 
regular working position. 

y referring to these views, it will be seen that the 
peculiarity of Mr. Evans’s plans consists in mounting three 
millstones vertically, thetmiddle stone or “runner” rotating 
between two stones that are stationary. The two outer stones 
are mounted in gimbles, the grinding surfaces being dressed 
as usual. Motion is communicated to the runner, by means 
of a pulley on its periphery. ‘The material to be ground is 
conveyed from the hoppers to the grinding surfaces by means 
of worms which rotate with the shaft and work within the 
eyes of the outer stones. The outer or stationary stones are 
supported laterally by means of screws which regulate the 
grinding and arrange them for “dressing.” It is claimed 
or this mill, that owing to the position of the grinding sur- 
faces being vertical, the grain or other material during the 

nding process is acted upon much more freely than by the 
orizontal mill, the circulation is better, the grinding sur- 
faces keep clear of fine or sticky particles, and the meal is 
dispersed from the stones all round, thus affording greater 
facility for the exhaust as it is not confined around the stone. 
The runner, which is keyed to the shaft like an ordinary 
pulley, is placed with its journals on smooth surfaces and 
lanced to stand in any position. By so doing, it can be 
driven at a high speed, and the stones impart Ses heat to 
the meal, as Mr. Evans states that the grinding is accom- 
agg ina mere fraction of the time required in ordinary 
‘ The grinding of such materials as ores, clay, coal, &€., is per- 
ormed without the stones being in absolute contact, con- 
seauently, there is no danger of the surfaces being injured 
y running empty, or from scraps of iron. The solestion of 
the material in Mr. Evans’s mill is accomplished by means of 
o — a and triturating action, and the 
capable of carrying a very heavy feed, owing to 
~ fact of their being ——— in thee washing ition. 
ss also claimed as an advantage for this mill, that by using 
hy e runner as a pulley, and mountin 
ree shaft, the power is applied directly. The strain of 
_ belt is equal on the two journals, while, moreover, the 
grind — from torsion and its expansion cannot effect the 
R. . stationary stones adjust themselves to the wear of 
he Jrasses or inequality of the surfaces of the runner, and 
ving no rotary motion and being under the eye of the 
0 in charge, their working condition is readily ascer- 
a The working gett are confined to the grindin 
~ ~ oy and two journals ; the latter are of ample size an 
pay ~~ ~ _— the mill is in full work the lateral pres- 
:, eved from them, they require but little attention. 
ru of en ore with the internal rotary balance and feed- 
. rough the stationary stones, there is nothing to get 
hich ged or obstruct the feed when the mill is driven to # 
lines speed. The mill can be driven from any position in a 
coin the pulley on the stone, and when mounted on 
g wheels for farm purposes, levelling is not neces- 


it on the centre of a 


hen the faces of the stones requi i 
a ‘ Lor quire dressing, they are 
way a horizontal position in the followiseg poe Bs 
. fret eneement and the casing, which is in two parts, 
g first removed, the middle stone is then raised from its 
oa ie upon two trunnions which are\inserted in two holes 
lage — the diameter of the stone at opposite points, the 
beck tot are then removed and the outer stones screwed 
es ends of the frame. These stones can then be 
ready to & horizontal position, and the worms removed 
tg a the tramstaff which is bored to fit the 
Placed on the spindle, as shown in Fig. 1. 
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Without this instrument, the mill would not be complete, 
for by its means the faces of the stones are kept parallel, 
the surfaces true, and in “tram” with the shaft. 

Altogether, we believe, as we have stated on former occa- 





sions, that there is much merit in Mr. Evans’s plans, and we 
hope to see them fairly tested in practice. Very good results 
have, we may add, already been obtained. 








NOTES FROM PARIS. 
Paris, August 14, 1871. 
Steam CuLtIvaTION. 

STEAM cultivation is still but little practised in France, 
on account of the subdivision of landed property. But now 
a quite exceptional occasion has presented itself for the in- 
troduction of this branch of industry in the eastern depart- 
ments. The English Society of Friends, actuated by those 
sentiments of charity and generosity of which England has 
given so many proofs to our country during her cruel trials, 
hastened, on the raising of the investment of Metz, to the 
assistance of the unfortunate Lorraine. They conveyed to 
the population ravaged by the armies of occupation, reduced 
by famine and by disease, help of all kinds—food, raiment, 
money. Agriculture has received a large part of their aid. 
Six thousand saeks of grain, of potatoes, of seed of al! 
kinds, have been placed at the disposition of the cultivators 
of the Moselle. Not content with this aid, the Friends 
have also wished to supply the means of cultivation, which 
was rendered impossible by the want of horses and oxen; 
to purchase a complete system of Fowler's steam cultivators, 
to send it to Metz despite all the difficulties of transport 
now existing, to instal it, and to cultivate some 1200 acres 
in a few weeks; such is the brotherly work carried out 
without noise, without ostentation, and with a perseverance 
which has not slackened for an instant, by the English Aid 
Society for the French peasantry. The powerful culti- 
vating plant, after it has done its work in the neighbour- 
hood of Nancy and Pont-&-Mousson, will be sold at a re- 
duced price to a society formed under the patronage of the 
Central Agricultural Society of the Meurthe. This society 
intends to work the system on the large extent of land 
suitable for its use, and proposes to make the engines 
advantageous for general purposes ; already it has received a 
large number of orders for the cultivation of lands in the de- 
partments of the Meurthe and the Moselle. Thus, steam cul. 
tivation, which has hardly been employed till now in France, 
comes to enter into the science of practical agriculture; we 
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wish all good fortune to the new enterprise, and hope it 
may serve as an example to be followed in other parts of 
the country. 

BiastinG BY ELEcrricrry. 

At the present time experiments on the ignition of blasts 
by electricity are being made in a mine in the basin of St. 
Etienne. The method, lately introduced from Germany, 
has for a short time been used in Belgium. It gives, it is 
said, good practical results, and the principal advantages 
found are that it effects simultaneous explosions, and sup- 
presses the danger of misfires. The following is the mode 
of proceeding in sinking a shaft. The electric match is 
formed of.two iron wires placed in a groove in a thin board, 
the length of which is a little in excess of that of the bore 
of the mine. These wires are joined at one extremity of 
the board in a capsule of tin, containing a fulminating 
charge, and which is placed towards the middle of the 
powder charge; the spark passes between the extremity of 
the wires, and causes the explosion. The charging and 
tamping require no special precaution. The wires of the 
electric match of different blasts are attached at their free 
ends to other wires, jestablishing between the matches a 
circuit, the extremities of which are attached to strong 
copper wires, insulated by a double wrapping of hemp and 
gutta-percha, and enclosed in an outer wrapping of twisted 
hemp, so as to make a single cable. This cable hangs con- 
stantly about 2 metres from the bottom of the shaft, and 
is payed out as the work gets deeper. The preparations 
are very simple, and are intrusted to the workmen ; out of 
4000 blasts only 20 misfires have been recorded. The electric 
machine is composed of a gutta-percha cylinder, rubbing 
on a cat-skin, and charging a condenser, which can be dis- 
charged at will. This simple machine costs only about 
100 francs, the matches cost 10 centimes each, and the cable 
1.40 francs per metre. Altogether, the process is simple and 
rapid, does not seem to involve much complication, and 
promises considerable advantages. 


Tuer Suez CANAL. 

M. Ferdinand de Lesseps, some months since, organised 
for the Suez Canal a service of ‘ mareographes,” intended 
for the investigation of the question, so long discussed, of 
the movements of the water in the canal. This service 
consists of 16 observers, who are placed in the following 
positions : at the entrance of the outer port of Port Said ; 
the basin of Port Said; at kilometre 1 of the canal; at 
kilometre 84; at kilometre 54; at kilometre 69; at Lake 
Timsah ; at Toussoum; at the entrance of the Bitter Lakes ; 
at kilometre 138; at Chalouf; at kilometre 146; at the 
bac du piquet 72; at the ancien piquet 20; at the quaran- 
tine; at the level ground at Suez. From 6 in the morning 
till 6 in the evening, and each quarter of an hour, without 
interruption, they observe the heights of the water on the 
graduated standards placed for the purpose, the speed and 
the direction of the currents and the wind. The water of 
the Red Sea flows slowly towards the Mediterranean, with 
a slightly varying speed, resulting from the alternating and 
unequal rate of the tides in the seas. It is a river of marine 
water traversing the sea of sand which stretches from 
Egypt to Arabia Petrea. By the established arrangements 
all the movements of the water can be determined with 
great precision, and the results will doubtless be full of 
interest, for, until now, it has of course been impossible to 
observe the hydrodynamical phenomena presented by a 
canal of so great a length and uniformity of level. 


Tue PonsaRD FURNACE. 
M. Ponsard is the inventor of a system of furnace ana- 
logous in some respects to the Siemens system, but which 
it is claimed, effects in a more simple manner the regene- 





ration of the heat. The fuel is transformed into gas ina 











































































106 


ENGINEERING. 


{Aucusr 18, 1871, 





—__——___., 





generator, and this gas is drawn by the uptake into the 
furhace proper. The necessary air for the combustion of 
the gas arrives in the furnace after having been heated in 
the regenerator, and the gases resulting from combustion 
escape by the uptake after traversing the regenerator. 
This apparatus is composed of a cubical chamber, divided 
into vertical channels, one set being devoted to the passage 
of the hot gases, and the other set to the passage of the 
atmosphegic¢ air. ach: of the chambers is furnished with 
partitions to check the movement of the gas it circulates ; 
the ong ela Mah in brick, and arr: 1g@ 
lozenge f between the various chambets 
communications. which 
By this arr ent the @pparatus possesses great power 

a comparatively smal volumé, ,Etwill be seen that in t 
furtiace the arrangements applied to the air-and to the 
gases of combustion differ from the Siemens system, and it 
is claimed that it involves a amoint of complication. 
Less attention is required ri ‘of thé-furnace, 
and there are less valves. to manipilate- The* flame 
cin be rendered at will, @ go ‘re Sp the 
temperature produced cant be. /¥! by re g the 
curtent of air and the current, of gas. Lastly, (bis class 
of furnace is less costly than that of.the Siemens. 

The Ponsard furnace is applicable to various metal- 
lurgical operations, to the fusion of metals, the manufacture 
of east iron, to that of steel, to the puddling of cast iron, 
to re-heating, to the manufacture of glass, or the baking of 
ceramic work, 

We may describe, as an example, the treatment of iron 
ores as followed by M. Ponsard in his experimental shops 
in the Avenue Suffren. The furnace is reverberatory, it is 
traversed by two groups of crucibles, the upper ends of 
which are open to the free air, and their lower ends rest 
on banquettes on each side of the furnace. The ore, suit- 
ably broken and mixed with flux and carbon necessary for 
reaction, is charged into the crucibles; under the action of 
the high temperature of the furnace the mixture is rapidly 
heated, the oxygen of the ore is disengaged, the reduction 
operates, and the carbonation as well as the fusion of the 
metal takes place in the same mauner as in a high furnace. 
As the ore is reduced, and the charge sinks in the crucible, 
new supplies are added, so as to obtain a continuous fusion. 
The crucible and the parts of the furnace exposed to the 
high temperatures are of carbon and silica. M. Ponsard 
has worked specially upon the question of refractory pro- 
ducts, and with the help of M. Meller, maker of pottery at 
Ivry, he has made the arches and hearth of his furnace to 
resist for a protracted period the intense heat produced by 
the employment of the regenerator. The inventor pro- 
duces steel by his process, and during the siege he 
conducted some interesting trials for obtaining a metal 
suited for the manufacture of heavy guns and chassepét 
barrels. . The process, already in course of application in 
different worka, is at present the object of close investiga- 
tion on the part of several metallurgists, and a company 
has been formed for the working of the processes and their 
industrial application. 








THE GREAT WESTERN RAILWAY, N.S.W. 


On page 88 of our last volume we described the general 
works upon the Great Western Railway of New South 
Wales, which have been so successfully carried out by the 
engineer, Mr. Whitton. The line commences at Sydney, 
and runs northwards through the Lowlands, across easy 
country till it leaves Paramatta, and crosses the river 
Nepean by a stone bridge 600 ft. long. The mountain sec- 
tion commences at a ‘short distance from this point, and, 
after passing the Emu ranges, the foot of the first Zigzag of 


the Blue Mountain is reached. This range forms a chain of | 


lofty and rugged mountains, consisting of sandstone escarp- 
ments, with dark chasms and gloomy ravines. ‘The portion 
of the great dividing chain, generally known by this name, 
is very limited in extent, but in reality it includes all the 
mountainous tract stretching from the Liverpool ranges to 
Lake Burra Burra, south of the thirty-fourth parallel. Near 
the commencement, the range is not high, being lower pro- 
bably than any other part of the dividing chain. Its course, 

erally southerly, is very irregular, and, though 150 miles 
from the sea at starting, its average distance is not more 
than seventy miles. In the middle of their course the Blue 

Mountains. consist of two ranges, running nearly parallel, 
and separated by a deep narrow valley. The western ex- 
ceeds the eastern in altitude, and the mountains rise into 
distinct peaks and summits. Owing, probably, to the fact 
of these mountains being composed, on their eastern face at 
least, of sandstone rock, bw present more the appearance 
of a table land, having few elevations rising much above the 
general level. Even theseare for the most part rounded in 
form, instead of being serra-ed, or rising into pointed peaks, 
as occurs in mountains com of older rocks. But the 
surface of the Blue Mounta.ns is scored with vast chasms 
and deep ravines, with precipitous walls of rocks on each 
side. arrow, gloomy, and profound, these stupendous 
rents in the bosom of the earth are enclosed between gigantic 
walls of sandstone and rock, sometimes receding from, some- 
times overhanging the dark bed of the ravine and its black 
silent pools, or its foaming torrents of water. Many of the 
a sides of these ravines have a depth of 1500 ft. 

the average height of this portion of the dividing ehain is 
about 3300 ft., though some of the peaks attain a somewhat 
higher elevation—the highest being Beemarang, 4100 ft., at 
the head of Campbell's nver. 

_ Such is the character of the country where the Zigzag is 
situated. The course of the gully down which the railway 
line is thus brought, is about E.S-E. to W.N.W. 

The descent from the Mount Clarence range into the 


up 0 
increase the heating owen poniposed. 


Lithgow Valley commences by a long cutting from which 
about 45,000 = of excavation have beén taken. The 
greater part of the rock cut through is hard blue stone; but 
a vein of whitish stone was found running through a great 
rtion of it, which turned out to be much harder than the 
lue stone. The cutting is 40 ft. deep from the highest 
point of the surface, and has a descent of 1 in 42, that being 
the regular gradient throughout the three lines of descent, 
except at the reversing stations. After passing one or two 
outtings and embankments, we come to No. 6 cutting, 
from whieh 15,000 yards of excavation were taken. These, 
with an itional 40,000 obtained elsewhere, went to make 
Ds, Oepards of which the adjoining embankment is 
yond this are several smaller cuttings and 
embankments,and then we reach an embankment with a 
wall containing 20,000 yards of excavation. It 
was originally proposed to have 4 viaduct here, but on re- 
consideration an embankment with a retaining wall was sub- 
stituted. It is very solidly built, the space behind the retain- 
ing wall being closely packed. with stone. The stone used in 
this wall, as well as in the culverts and viaducts, is very hard 
and fine grained, as has been mentioned, and is also perfectly 
white. It was obtained from a quarry about half a mile 
from the line, opened specially for the purpose by the con- 
tractor. Beyond this embankment the formation for a short 
distance consists of light earthworks, until another embank- 
ment, containing 12,000 yards of earth is reached, and then 
through a rather large cutting we come to No. 2 viaduct. 
This is built upon a curve of 10 chains radius, and has seven 
arches, five of 30 ft., and two of 15ft. span. From this via- 
duct to the first reversing station there is one continuous 
cutting through the solid rock, and from it over 100,000 yards 
| of excavation have been taken, the face of it, in one place, 
| being no less than 50 ft. deep. A large proportion of this 
 exeavation has been used to make an extensive embankment 
on the lower line, and in order to get it down without carry: 
‘ing it along the Zigaag, loading it and tipping it, a shaft 
| 120 ft. was sunk, anda tunnel put in from below to meet it 
at the required level». By this means the excavation material 
was shot down, and taken thénee to the point for which it 
was required. « ‘the points and the end of the revers- 
ing station the gradient is’ 1 in 6, but-in all other parts of 
the descent, except the corresponding portion of the second 
reversing station;:thevgradient on the Zigzag is, as above 
stated, 1 im42:'Beyond the points, and close to the revers- 
| ing station, there is a short.gap where the rock is consider- 
| ably below the rail. level. is has been spanned over by 
an areh, bringing the line compactly up to the reversing 
station. 
| Thedescent of the middle lineis how.commenced, and at 
ct. ” This is 830 ft. in length, 
ft. span. The height of these 


tetainin 





| the outset it crosses No. 3 vi 
| and consists of nine arches of 
| arches give them a "y fine appearanve, the distance from 
| the ground to the rail level being 76:4t.. Phe line being cut 
| in the sides of a cliff bluff and precipitous as we have de- 
scribed above, it became necessary to construct viaducts in 
| those places where the rock did not project sufficiently to 

bear the line. Thus, in the present instance, a break in the 
| face of the rock, caused by a small stream of water which has 
| forced itself away in this direction, rendered this viaduct 
| necessary. Some of the difficulties in the way of the con- 
tractor may be mentioned : first, there was scarcely enough 
shelf on the rock outside the intended structure to rest the 
bottoms of the scaffolding poles on which the travelling crane 
had to be erected. ‘Then all the stones used in the work had 
to be lowered over the cliff from the top line; and men had 
to go down over the cliff, returning by means of steps cut in 
the face of the rock, and ey! a rope to secure them from 
falling. In the face of such difficulties it is surprising that 
there were so few accidents, and that these few should have 
been of so comparatively a light character. From this via- 
duct the line passes over a short piece of cutting where the 
rock stood which was blown away by the first great blast in 
January, 1867, and then comes on to No. 4 viaduct. This 
has eight arches of 30 ft. span, and is 300 ft. in length, and 
is built on a curve of 10 chains radius. The two next cuttings 

which are passed are large, having had no fewer than 46,000 
yards of excavation taken outof them. Next follows a large 
embankment, reaching down to the lower line, and contain- 
ing some 30,000 yards of excavation; and beyond this is a 
cutting 42 ft. deep, through the solid rock, from which 
25,000 yards of excavation has been taken, Passing over an 
embankment of 18,000 yards of excavation, the line reaches 
No. 1 tunnel, which is cut through a spur of the rock on a 
curve of eight chains radius. This tunnel is 75 yards in 
length, and is lined with masonry of very superior workman- 
ship. Being on a curve, the effect of the very beautiful work 
that has been put into the tunnel is striking in theextreme, and 
is the subject. of remark by travellers. In fact, the whole of the 
mason’s work on the Zigzag is of the very best description. 
Beyond the tunnel there is an embankment containing 
15,000 yards, and immediately afterwards the site of the last 
great blast is reached. At this spot it was intended to have 
a tunnel, but after it had been excavated doubts were enter- 
tained as to the stability of the rock, as it was found to con- 
tuin deep fissures, through which sand, &c., was continually 
running. It was also found that a large portion of this rock 
rested upon a bed of pipeclay and shale, which only required 
the mlet of water to cause the overhanging mass to slip 
away. Under these circumstances, to avoid the possibility of 
an accident, Mr. Whitton, the engineer-in-chief, determined 
to have the rock removed. The removal of the whole of the 
block at one explosion would, of course, effect an immense 
saving in time, labour, and consequent expense ; and prepa- 
rations were commenced for the great blast. In the first in- 
stance, three chambers were cut in the face of the rock, inside 
the tunnel, one 32 {t., one 27 ft., and one 22 {t., and théen 
others at right angles, giving them the form of the capital 
letter T; and in these chambers, which were.on a level with 
the floor of the tunnel, were deposited 2 tons of powder. The 
battery by which the whole of the powder was fired was com- 
posed of 58 cells. All the wires terminated in a fuse, com- 
posed of copper and zinc, which was enclosed in a small 








circular deal box, and deposited in the centre of each charge 
of powder. The wires’ were then attached to two other 
wires that were connected with a switch, or circuit closer 
placed about a hundred yards from the rock to be removed. 
As soon as the dust from the explosion cleared away a little 
it was observed that the explosion had caused a wide dee 

rent in the,top of the mass of rock which had thus become 
in a great@fieasure detached from the cliff, and inasmuch ag 
a portion @f the rock lower down and outside was seen to be 
crumbling away at the enormous weight of rock above, the 
entire mass appeared to require but a push and the whole 
would tumble over into the valley below. 

The same reason which necessitated the removal of the 
mass if the first instance had now prevented the powder 
from exercising e full force which it would have exhibited 
upon a solid rock ; that is to say, a portion of the force of the 

t had through the fissures in the rock. The 

a: ik was now completely shattered, and a few 

seconds after the blast wae fired the roof of the tunnel fell 

in.’ A eareful inspection afterwards proved that the execu. 

tionvhad been far greater than at-first sight appeared, and a 

few men, using ly #small charge of powder, very 
shortly tumbled over a large portion of the rock. 

Now that the work is completed, it presents the appear- 
ance of an enormous cutting, of which the face is 110 ft, 
deep. The next cutting is also an immense piece of work 
being 80 ft. in height on the face of the rock, and having had 
50,000 yards of excavation removed from it. This brings 
the line down to the second reversing station, where an 
immense quantity of the face of the lift much of which had 
been overhanging, has been cut away, and being placed on 
the formation level of the line, has formed a fine wide plat- 
form, giving abundance of room for shunting, siding, &c. 

‘lhe descent of the lower line begins with two small em. 
bankments, and then follows a cutting in the face of the 
rock to a at height to allow sufficient width for the line, 
An embankmert containing 26,000 yards follows, and then 
comes a large cutting, where the rock to 120 ft. has been 
taken down to prevent accident to the line. Something like 
40,000 yards have been taken out of this. Several smaller 
cuttings and embankments succeed, and then come two 
large embankments which contain the large quantity of 
120,000 yards of excavation. This brings the line to the end 
of the Zigzag, being immediately under the first reversing 
station. From the one point to the other a descent of 265 ft. 
has been gained, whilst the depth gained from the com- 
mencement of No, 5 contract, only a few chains beyond the 
point first mentioned as beginning the descent of the Zigzag, 
is 500 ft. The length in which this descent has been gained 
is three miles and sixty chains, although as the crow flies it 
is only one mile and‘a half. 

The illustration’ on page 108 conveys a very correct idea 
of this remarkable and successful work, which has deservedly 
brought so much credit upon its constructive engineer. The 
facts contained in the foregoing article we have taken from 
different New South Wales’ journals. 








EXPLOSIVE AGENTS. 
On recent Investigations and Applications of Explosive 
Agents.* 


By F. A. Anst, F.R.S., Treas. C.S. 

Tuk paper submitted by Mr. Abel to the British Association 
embodies an account of the recent progress made in the pro- 
duction and application of explosive agents. Aithough a very 
long and elaborate paper, the author modestly disclaims any- 
thing more than an attempt to give an outline of the nature 
and results of the important investigations which have been 
instituted, and are still being pursued, relative to the develop- 
ment and regulation of the explosive force of gunpowder, 
and the ——_- of some other explosive materials. The 
paper itselt contains a large amount of information, much of 
which having already appeared from time to time in our 
columas, renders it unnecessary to do more than place a full 
abstract of Mr. Abel’s paper before our readers. : 

The author first directs attention to gunpowder, briefly 
noticing its manufacture, and the causes which operated in 
demanding a reduction of the violence of its action. So long 
agoas 1858 a committee was formed for deciding upon the 
best powder for the Enfield rifle, and they were afterwards 
directed to investigate the question of cannon powder with 
view to modifying itsviolence. This led in 1860 to the intro- 
duction of the rifle large grain powder, and subsequently in 
1864 to the use of pellet powder. The principles laid down 
by the first committee on gunpowder in 1858 as their guide 
in attempting to reduce the violence of the action of that 
material when fired in large charges were based upon me- 
chanical considerations, and have been adhered to ever since. 
As gunpowder is simply an intimate mechanical mixture o 
a powerful oxidising agent, saltpetre or potassium nitrate, 
with two readily oxidisable substances, sulphur and car’ 
or charcoal, the behaviour of the mixture, and the nature of 
the results furnished by its explosion are susceptible of great 
modification by variations in the proportions of its igre 
dients. In fact the explosive action of gunpowder is susceP- 
tible of very extensive modification by variations of its re 
position. There are, however, certain proportions whic! 
appear best as furnishing the largest amount of gaseous 
matter compatible with the development of the highest 
temperature. ‘Ihis is-independent of other considerations 
affecting the question. - : 

It was upon considerations relating to the chemical wes 
of the ingredients of gunpowder that the committee came 
the conclusion that in attempting to moderate its violence, 
when used in Jarge charges, it was unadvisable to make apy 
change in its established composition which might <A 
ductive of a diminution of the total pressure developed’ A 
eharge unless, the desired results were unattainable PY 
modilying its mechanical and physical powers. aren 
words they were desirous of effecting their object by” the 
ducing changes in the preparation of gunpowder and i ts 
form in which it is employed. A very. few exper — 

* Paper read before Section G of the British 
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trate that [the rapidity of explosion of gun- 
onvel ee susceptible of great reduction by simple 


powder ‘These means have, therefore; been 


mechanical means. 


adhered to by the present committee on explosives in de- | g 


powder now used for heavy guns. There are 
points affecting the modification of gunpowder, 

4 these are, the size of the grains, their form, the 
techanical condition of their exterior, their density and their 
Hs The first promising results obtained were arrived 


veloping the 
five different 


8S. _ . . 
imply increasing the size of the grains. ‘Subsequently 
pect a | that, these results were still improved 


ty aia Haran f th 
ing attention, = ity ardness of the 
Oy wher and by snctichg ae onPatty of thiese properties. 
+ number of experiments have been’ made by various 
inveatigators into the nature of the action of fing gunpowder 
from the beginning of last century, when M. de la Hire took 
up the question dows so the _ day. These ce 
ments include those made by Robins, by nt Rumford, by 
Colonel Caralli, by Rodman in the United States, b 
Captain Noble in England, and by various committees bot! 
at home and ab qv thods attoptéd “by the experi- 
menters, a8 well as, the results, pany ee them are given 


Mr. Abel, who describes at hgth (the ingenious 
aaines devised, by Captain Noble. A comparison of 
the results of experiments made by means.of the chromo- 
scope and @ 10-inch gun .with 8, with the 






Russian prismatic powder, and with. pebhle pow ler demon- 
strate the superiority of the latter. _By.em g pellet or 
bble powder as now manufactured not only iathe strain 


Lae the guns up coe ot phase a = 
locities equal to those. furnis -R, LG. pow 
penser but considerably increased effects a "obtained 


from these guns without,submitting them toa t strain 
than they would be exposed to in employing, the, former 
service powder to obtain the. standard. results. “In dealing 
with the 35-ton gus, however, the author refers to the un. 
satisfactory results afforded by the new powders, and ob- 
serves that further modifications in their’ manufeeture will 
possibly have to ba, introduced to meet the, requirements of 
the case. The subject.is now receivi Fefil ‘attention in 
several quarters, and Captain Noble is’ pursuing a special 
line of investigation with reference thereto. 
Captain Noble’s experiments promise to throw. important 
additional light upon the nature of gunpowderias a pee 
ling agent. ., They consist in. explodi : in 
chambers on the plan hry ag nters 
with modifieations afforded by the 


by. pre "experime 
vanced state of science. 


The conclusions arrived at by Count Rumford and by Maier 
Rodman as regards pressure exerted. by, gun ler 
differ greatly from each other, as well.as ‘Jusions 
arrived at by Bunsen and Schischkoff in 1857.:,.The heat de- 
veloped was by these latter aaa estimated at 5980° 
Fahr., and the: pressure. at. 4874 tes, or about. 29 
tons per square inch. But recent ex: mts, made b 

Berthelot during the recent siege of Paris 


appear to have shown that Bunsen. and SchischkofPeestimate 
of the of fired gunpowder, is too low, just as Piobert’s, 
which _ it at 9600 nde eine ee NI 
too hi Some experimen by: wm which he 
oxplodedamall charges’ under conditions more ihgarly ap- 





aber pe be spo the actualemployment ofgunpowder, | ‘* 


furnish not ly at varianea with thoge-of Bunsen 
and Schischkoff::‘The value to be attached to them, how- 
ever, & ikely to be definitely determined before: Jong 


by the experimients upon which Captain Noble is at present 
engaged. Tn iron Ni y great Os he es 2 
electric agency charges of. gunpowder: rangi te 2: 
The spacein which the-charges ate fired is pine ie Lib 
entirely filled by: the der to that in which the ‘atter 
occupies only tem por. of the space. The vessel is fitted 
with a rd ae ng fame the: maximum: pressure: de-" 
veloped by thé explosion is recorded... The gases are: in-all 
instances entirely confined and are allowed to escape gradax 
ally, as soom'as expedient after the explosion, with a view to 
the measurement of their volume, and the collection of \por- 
tions for analysis. The examination of the gaseous and solid 
products hag mndertaken by Mr. Abel, who observes 
that it wouldiat present be-premature to refer to the results 
obtained " far. He ‘states, however, Fen the ag 
pressure of ited, pdwder, unrelieve expansion, has 
been found to be Sbomb 40 tons per square tach. Pthe tension 
and density of ithe gasea from powder firedina close chamber 
are found to be ‘yéery ‘sithilay to those of powder burned in 
the bores of guns, 4°: ’ 

Passing on to the sonsideration of the substitution of other 
explosive agents for’ gunpowder, Mr. Abel observes that for 
small arms and actilldey, no rival has yet established any 
good claims to suctess as a propelling agent. He first notices 
gun-cotton which he) deasinot think will ultimately prove 
useful for artillery-than field guns, although he does 
not prediet-even this: application; White gunpowder and 
other ehlorate mixturesiare noticed and their danger in mining 
operations pointed out. The apphiention of these violent ex- 
plosives to-shells are them referred to, and the experiments for 
ascertaining:their relative susceptibility to explosion are 
described. ‘These experiments consisted in placing definite 
quantities of ‘the materials:-between flat brass plates, placing 
them uponca ew support and ellowing weights to fall upon 
them different heights. By varying the weight em- 
ployed and the surface and thickness of the layer of explosive 
material operated upon some interesting:and probably useful 
results are obtained. ‘These experiment# are now bein 
carried: out and will be reported in due course by Mr. Abel 
Nitro-glycerine in the form of dynamite-hes been tried at 
Shoeburyness for shells, but a want of confidence. in nitro- 
glycerine preparations, and the excess of explosive power the’ 
possess has led to a search for some other explosive for she 
charges. This has’been discovered by Mr. Abeliin one ofthe 
salts of trinitro-phemie aeid or picric acid, which, fromexperi- 
ments recently made at 8 and byius at 


referring to its use by the Prussians during the recent war. 
He. then touches spon, dynamite, which was used by the 
French also during the war. The author then refers back to 
un-cotton and to the experiments that have been made with 
it, and the improvemdzts which have been made in it since 
the British Association meeting in 1862. The chief improve- 
ment, and that which has placed it much more under control 
than it formerly was, is Mr. Abel’s pulping process, supple- 
peated Uy compression by Lypeanlic power. The safety 
from tal explosion and the power of this substance, 
togéther with the method adopted in firing it with a 
detonating fuse are then successively dealt with by Mr. Abel, 
who & ify details, the various practical experiments which 
have been made from time to time in the demolition of 
stockades and other military structures, and which demon- 
strate the Fy ers A of compressed gun-cotton to such 
purposes . Abel’s paper shows that the production and 
utilisation of these et ul agents of destruction and these 
indispensable “auxiliaries in the development of industrial 
resources haye been advanced in an unprecedented manner 
within the last few years. It further renders it clear that 
much remains to be learned ‘regarding their nature and 
operation, and the conditions to be fulfilled in their most 
efficient applicatibn if many important directions. 





FOREIGN AND.COLONIAL NOTES. 
Bombay,’ Baroda,.-and* Central India Railway.—The 
Indian Government has sanetioned the erection of an orna- 
mental station for the Bombay, Baroda, and Central India 
Railway at Tors Me site selected is on the esplanade 
opposite the Frere fountain. 


New Zealand ——* "valuable seam of lignite has 
been discovered on Moa,Flat.in eMrupsovinee of Otago, New 
Zealand. . Its extent ié'at, present only a matter of surmise, 
but, judging from: arances, itis considerable. A co- 
operative society has beenformed by.a’ number of residents 
to work the searn in an economical manner, so as to limit the 
price, to.15s. perton, cartage included,’ 


A Bridg the Hooghly.--An act for the construction of 
a bridge across the Hooghly between Howrah and Calcutta 
is published in the Calcutta Gazette, The Lieutenant- 
Governor of Berigal will havé power to levy on the bridge a 
fee of two pies om renee of 8, and two pies on 
every passenger, with the 6ption of lowering the toll if de- 
sirable. His honour will appoint toll-keepers, determine the 
bye-laws, &c., and’, will advanee for the construction of the 
bridge such sums, 'bearing an, interest of 44 per cent. per 
annum, - are sanctioned by the Governor-General of India 
in Council. : 


Railroads in the State of New York.—A report of the New 
York State Engineer of Railroads states that the number of 


9 | roads operated by steam in the State is.164,. The amount of 


the capital stock paid in is 234,225,159 dols. The length of 
the steam roads.in the State is 7166'miles. The number of 
first-class passer cars in use upon the roads was 1229; 
and the number of freight cars was 34,051. The total earn- 
ings of the roads operated by steam in the State amounted 
taht Sac to 69,549,444 dols. 


Vietinia Water Works.—Colonel Sankey has been con- 


tinting his examination of the Government water works of 
Victo: Some im, we repairs to the tunnel of the 
Malmsbury reservoir have been completed. Brick shields 


peridot ape for the purpose’of preventing an in- 
uxofwatér at the retaining wall, and also at a point where 
the: bagalt-formation joins schist. Men also have been en- 
‘in placing the byewashesin a thorough state of repair, 
it when the valves are!léwéred over the inlet pipe the 
éurplué'water may « without injuring the works, Per- 

ent repairs to fhe ‘outlet works are not to be proceeded 

for the present. 
» Rai s in New South Wales.—It is understood that the 
three leading railway lines in New South Wales—the 
Northern, the Southern, and the Western—are about to be 
extended at a further cost of 1,000,0007.. The capital will be 
raised as hitherto in the London money market by means of 
New South Wales Government debentures. 


Darien Exploration—The Darien exploring expedition 
of the United States has concluded its labours forthe season, 
and the result has been to dispel the illusions so long enter- 
tained as to the existence of a practicable route for a canal 
to unite the two oceans between the whole course of the 
Atrato.and any part of the Pacific coast. The American 
Government seems determined, however, to persevere still 
further. in the matter. 

The Belgian Iron’ Trade.—Official returns show that the 
whole exports of iron from Belgium in May amounted to 
22,920 tons. The aggregate exports in'the five months end- 
ing May 81:this year were 79,884 tons, against 106,267 tons 
in the corresponding period of 1870. 

Indian Railway Trafic. —The traffic receipts of the Indian 
lines amounted, in the first three months of this year, to 
1,653,5687., acquired with 4975 miles in operation, The 
corresponding receipts in the corresponding period of 1870 
were 1,710,606/., acquired with 4449 miles in operation. 
The results disclosed by this year’s figures wilt be seen to be 
not very favourable. 


Commerce of New Orledns.—The value of the — 
from New Orleans during the year ending June 80, 1871, 
amounted’ to 95;246,791 dollars. ‘The domestic produce ex- 
ported ‘was valued at 93,953,081 dollars, and the foreign 
produce re-exported at 1,293,710 dollars. 


Victorian Water Supply.—Colonel Sankey is to report upon 
the whdle question of Victorian water supply. Mr. Dobson, 
who-was acting engineer of the Melbourne and Hobson’s Bay 
Railway during the absence of Mr. Elsdon, has been ap- 


_ Railways and Telegraphs in Buenos Ayres.—The ad- 
vices from Buenos Ayres reach. to fs 5th of July. The 
Session of the Argentine Congress had been opened by a 
Message from President Sarmiento, which gave a concise 
review of the progress of the Republic, and announced that it 
was now throughout its vast extent in the enjoyment of per- 
fect peace. The railway system had been considerably ex- 
tended, 531 miles being open, while 424 were in course of 
construction and 1954 were being surveyed, or had already 
been ome the line from Cordova to Tucuman being 
among the latter. Of re lines, 1228 miles are at work 
and 2630 more will be laid during the ensuing year. 

Water Gauges for the Mississippi.—Water gauges to 
measure the flow of the Mississippi and its principal tribu- 
taries are to be established at Carrolton, Baton Rouge, Red 


River Landing, Vicksburg, Providence, Napoleon, Helena, 
Memphis, Cairo, St. Louis, and Rock Island. Gauges are 
also to be constructed at Alexandria, on the Red River; 


Little Rock, on the Arkansas river; Jacksonport, on the 
White river; Florence, on the Tennessee river; Louisville, 
on the Ohio; and Leavenworth, on the Missouri. A sum of 
5000 dols. was appropriated for this purpose by congress in 
its last session. 

Railways in New Zealand.—The tender of Messrs. 
Hayter and Co. has been accepted for a small extension of 
the Northern Railway of the Province of Canterbury, New 
Zealand. The provincial government of Nelson, New Zea- 
land, is willing to sanction the construction of a railway from 
Nelson to Fox Hill, a distance of 22 miles, and another line 
from the Brunner coal mine to either the port of Greymouth 
—— as shall be decided by Dr. Hector and Mr. 

ett. 


Tue Ransome Patent Stonz Company.—We notice 
that the long-established and most flourishing company for 
the manufacture of artificial stone under the various patents 
of Mr. Frederick Ransome has s'ightly modified its title 
with the object of expressing in a nore precise manner the 
actual functions of the company; at the same time, its 
rapidly increasing business necessitates a considerable exten- 
sion of the manufacturing premises, and certain alterations in 
directorship and management have been made. We are 
pleased to see that Mr. Henry Bessemer acts as chairman, 
and that amongst the directorate are such men as Mr Bryan 
Donkin, Mr. Edward Woods, Mr. Frederick Ransome, and 
Mr. J. R. F. Burnett. We believe that while the original 
shareholders retain their relations with the company un- 
altered, a certain amount of fresh stock is allotted for the 
expenses connected with the enlargements. It is scarcely 
necessary to point out that the success which has hitherto 
attended these works must necessarily become even more 
decided, when extended means for carrying out orders under 
Mr. Ransome’s recent improvements are provided. We 
believe that the manager of the works is Mr. A. Pye Smith. 











Loypon Rattway CommunNIcATIon.—A scene illustra- 
tive of the management of the Metropolitan District Rail- 
way occurred between 11 o’clock on Sunday and 1 o’clock 
Monday morning. The train which came into Praed-street, 
Paddington, and was travelling towards Victoria, was thronged 
with passengers, all classes being intermingled, and in first, 
second, and third classes all sorts and conditions of people 
were crammed together. The platform was filled with 
persons anxious to travel, and the train moved away with 
every inch of standing-room occupied in every class, and 
even then left some on the platform. The train lightened a 
little before it got to South Kensington, where every pas- 
senger was made to descend and wait. A second train came 
in about midnight, and the passengers were for a time over- 
whelmed by the rush for seats made by the bitterly indig- 
nant throng on the platform; but all were made to descend, 
the guard instructing the porters to “ get ’em all out,” and 
this train moved away. ‘lhe train for Westminster did not 
come in for some time after, and it was half an hour after 
midnight when the train reached Westminster, the time 
occupied by passengers getting from Paddington to the 
Houses of Parliament being no less than an hour and a half. 





Enrretp Rirtz Factory.— Mr. James Nasmyth has 
written a sensible letter to the Times, directing attention to 
the folly of the proposed removal of Lieutenant-Colonel 
Dixon from the management of the Enfield Rifle Factory. 
Mr. Nasmyth says: ‘‘ Long experience at the head of a large 
manufacturing establishment, and frequent visits to Enfield 
Rifle Factory, justify me in stating that a more perfectly 
arranged and effective establishment does not exist, either 
under private management or Government control. Enfield 
Rifle Factory is, in short, a perfect model of organisation, 
arrangement, and efficiency, and is the admiration of all who 
are specially qualified to Judge and express an opinion on 
such a subject. To such there can be no doubt as to the 
source of the admirable results which issue from this esta- 
blishment. It is to the high order of intelligence and 
untiring zeal of the superintendent officer, Lieutenant- 
Colonel Dixon, who has been at the head of this establish- 
ment for upwards of sixteen years, that we are indebted for 
the excellent results that have uniformly issued from Enfield 
Rifle Factory. If ever there was a case of ‘ the right man in 
the right place, this is one. What, then, will the public 
think of the wisdom of our War Department, who have, in 
the very zenith of Lieutenant-Colonel Dixon’s accumulated 
experience and efficiency, served him with notice to retire 
from his superintendentship of Enfield Rifle Factory on the 
Ast of April next, in order, as I am informed, that the vicious 
and insane system of short periods of service, or frequent re- 
moyal of the superintendent officers, which has worked such 
incaleulable mischief to the public interests in our docky#rds 
and arsenals, &c., shall be henceforth applied to Enfield Rifle 
Factory? I have not words at command to adequately 
express what I think of such a proposal. The result will be 
disastrous to this, one of the most important of our Govern- 
ment establishments, and consequently to the interests of the 
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the time, appears likely to be introduced into the service as & 
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engineer. in the Victorian water department, and 
is secoupaayttg ‘Colonel Sankey-on his visits of inspection, 


nation at large.” 





























































































108 ENGINEERING. [AucusT 18, 1871, 


————» 
—= 








< 


THE GREAT WESTERN RAILWAY OF NEW SOUTH WALES: THE BLUE MOUNTAINS ZIGZAG. 


MR. WHITTON, ENGINEER. 





(For ween see Page — 





i PNPM | i ih 
1 | WE 


bil i i, 


Nii i}| 
1) OA 
| Wh 
WMA 


of 
Ha 
NN | a ih WWI i ih 
Hh Nt | WGA Hf WW NW 
i | Hi hi it i ‘| 
ie M in iA, Kh} M4 ia i) i i Wi \ 
ie vA \ 
| a if Auli ily Wh i) i | il} Hi ie iH " 
PAE AR he | ii ii I Mh 
il iil re Wl | 


Niji 


i Ni t | Wi Mf ti i ] i Ahh ’ | 
MN HWM | HN 
i ; ty ‘ih if i \ th" ' he ilk 
| i ve WE ju 
i ah } - it | my 


an 


MH ! t he iy MN Hi | WME! We, Nie) aN ! > 4 J . ii wr 
Dil at i bil) eee sk NT 3-2 Zh o xa | 
Ha iI Mt { MN THAT IH | UA _= 3g F ‘ 
ii Nit Hi | Me } Mn 


WK ity 
HMM 


(|! Mul na 

Mh ai Ih 

f | Mil] 
yi ul} wt 
ee Mi] 
ie i 





i} Ih | 


Hi il ih Hi 
ii fh M1 Hh | 
Wee Hh AAW I I 

H A ii HK ] 
Me i | 














Aucust 18, 1871.] 


ENGINEERING. 


tog 





AGENTS FOR “ ENGINEERING.” 
France: Lacroix, 54, Rue des Saints Péres, Paris. 


Unrrep Statzs: Van Nostrand, 23, Murray-st., New York. 


, 72, Broadway, New York. 
Willmer and Bogers, 47, Nassau-street, New York. 
A. N. Kellogg, 110, and 112, Madison-street, Chicago. 
Russta: at alr Bost-Orfices in the Empire. 
Lerpzie: Alphons Dirr. . 
Bgrtin: Messrs. A. Asher and Co., 11, Unter den Linden. 


M. N. Forne 








Advertisements cannot be received for insertion in the current 
week later than 5 P.M. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight 


pence for each additional line. 
The p 


copies: by post 
cb: is 2s. 


Covent Garden, W.C. 
Office for Pu 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 








THE “ ENGINEERING” DIRECTORY is published 
this week on the thirteenth page of our advertisement 


sheet. 








NOTICE TO AMERICAN SUBSCRIBERS. 


In answer to numerous inguiries, Mn. CHaRtes Gi1- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING” from this 


office, post free, for the sum 


4 1/. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








CONTENTS, 


Explosive Agents 





Literature .sssecseesessseseseres 99 || Explosive Agents .,....ecsseees 1 
Mechanica] Refinements ........ 100 || Foreign and Colonial Notes 
Shalt Sinking through Water- | Road Steamers .... 1 
bearing Sand, near Homberg 101 || Indian Railways .. ve. 110 
Railway Gauges ........00e0+00+ 102 || The Stowmarket Explosion .... lll 
The Patent LAWS ..........c0s00e 268 |} “.Seation @”: ..ccdsccseccccccvcee lll 
The Lossofthe Captain ........ 103 || The ‘‘ Waterstaat" of Holland ., 112 
The Great Eastern’ Dry . | New Overland RoutetoIndia .. 112 
NOPE sevcosererescersererss 103|| Notes from Cleveland and the 


Exemination 103 
Coal Wagons on the Baltimore 


| PION 2... 00% 
| Onan Automatic Discharge Gauge 
~ Private Bills in Parliament 








116 
116 
116 


seeeee 


ENGINEERING. 


FRIDAY, AUGUST 18, 1871. 














ROAD STEAMERS. 


Txosz of our readers who were present at the 
recent trials of agricultural locomotives at Wolver- 
hampton, or who paid attention to the results which 
we recorded at the time, must, we fancy, have read 
with considerable surprise the paper on “ Road 
Steamers” by Mr. R. W. Thomson, contributed to 
Section G of the British Association, and published 
by us in our last number. It was no doubt natural 
that Mr. Thomson should favour the Association 
with a paper on his road steamer when he had an 
opportunity of doing so, and it is, perhaps, equally 
natural that he should regard the performances of 
those steamers with a somewhat partial eye: but 
Wwe can nevertheless only account for that portion 
of his paper referrinig to the Wolverhampton trials 
ever aig been written, by remembering the fact 
that Mr. Thomson himself was not present at those 
trials, and by supposing that he failed to make 
himself thoroughly acquainted with their results. 
We printed Mr. Thomson’s paper because we de- 
aired that he should have the opportunity of ex- 
a his opinions fully in our pages ; but having 

one this it would be unjust to the competing firms 
oesr aanmpton, and also to ourselves, if we 

e ™m i 

sanoticed. ents made in that paper to pass 
an the earlier portion of Mr. 'Thomson’s paper 
bs ave no occasion to speak, neither need we do 
ae refer briefly to his statement that the 
1 elon of rigid wheels on smooth-paved streets 
eu little as to be practically valueless” — although 

© believe that the inhabitants of Rochester might 
* him a little useful information on this int ; 
offer say direct attention to the information he 
a that “‘india-rubber tyres, on the contrary, 
the tain a singularly uniform degree of hold upon 
raat Whatever may be the nature of the sur- 

y Foe that “ the only kinds of soil on which 

india-rubber tyres cannot’work are ground so 
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06} delayed by the presence in front of it of a slow 
09 | moving engine, 


4 traction engine with rigid wheels, and that this 


rigid wheels ; but of this we shall say more 
sently ; our immediate object is to speak of 
Thomson’s remarks on the Wolverhampton trials. 


over the course at Barnhurst, without lo 


engine in 23 minutes.” 


in 24} minutes on the first trip, 
minutes on the second. These facts, however, 


competition. Any of the rigid-wheeled engines 
could have been run round at a higher speed had 
their owners considered it necessary to attain such 
a speed, and it may be further mentioned that one 
of Messrs. Fowler’s 6-horse engines with rigid 
wheels, not entered for competition, was — 
run over the course in 16} minutes, notwithstand- 
ing that for a great portion of the distance it was 


Of far greater importance, however, are Mr. 
Thomson’s assertions respecting the performance of 
the engines when drawing loads. Stating correctly 
that the first engine to go over the course was a 


engine was followed by the road steamer ‘‘ Suther- 
land,” he goes on to say when this latter engine 
‘‘ came to the great holes in the ground dug by the 
spudded engine, it had very great difficulty, owing 
to the wet greasy nature of the soil, in getting 
through them; and, by-and-bye, when the state of 
things was rendered even worse by a thunderstorm 
which converted the ground into a swamp, it had 
to throw off its load, and only with great difficulty, 
and after several hours, succeeded in completing its 
round.” Now, we cannot but regard this as a most 
disingenuous account of the failure of the ‘‘ Suther- 
land.” Mr. Thomson makes no mention of the fact 
that the engine which went first over the ground, 
weighed but 5 tons 44 cwt., cost but 300/., and took 
a load of 54 tons behind it, while the ‘‘ Sutherland,” 
with its india-rubber tyres, weighed 10 tons 83 cwt., 
cost 750/.; and failed to take a load of 5 tons, 
Neither does he remember to record that, with the 
exception of the final failure, the chief delays with 
the ‘* Sutherland” took place at points of the course 
where no slipping or digging had occurred with the 
spudded engine, while, finally, he in no way alludes 
to the important fact that, after the road had been 
cut up by the ‘“ Sutherland,” and after the thunder- 
storm, on the effect of which he places so much 
stress, the whole course was run by Mr. Burrell’s 
ordinary rigid-wheeled engine, and subsequently by 
Messrs, Aveling and Porter’s 10-horse engine, the 
former drawing a load of 7 tons, and the latter one 
of 9 tons. We should have thought that in a paper 
intended for discussion by a body like the British 
Association, it would have been only just to have 
stated these facts, even at the risk of placing the 
performance of the road steamer in a less favour- 
able light. In place of doing this, however, Mr. 
Thomson attempts to decry the test ‘‘as a purely 
artificial one,” and asserts that ‘‘no farmer would 
ever dream of sending an engine upon his land in 
that state for any practical work.” Curiously 
enough, however, he states, only a few lines lower 
down, that ‘‘in a neighbouring county, on land in 
precisely the same condition, and during heavy rain, 
another road steamer, with tyres 18in. broad, in 
the presence of a large company, was ploughing by 
direct traction 5} acres in 5} hours,” We leave 
Mr, Thomson to reconcile these two statements. 
Mr. Thomson, moreover, attempts to account for 
the failure: of the ‘‘ Sutherland” by stating that it 
‘Jacked the distinctive qualification of Mr. Thom- 


soft as to flow away under the wheel, or wet clay, 
which has a tendency to ball upon the wheels and 
so impede the action of the india-rubber.” Readers 
of this latter quotation may perhaps be inclined to 
remark that the conditions which are, let us say, 
‘“‘awkward” for india-rubber tyres are not exces- 
sively dissimilar to those which cause trouble to 
‘Mr. 

Mr. Thomson’s first remarks on these tests refer to 
the preliminary run made by the competing engines 
s behind 
them. The results of this run Mr. Thomson sums 
up in the words: ‘The quickest road steamer 
went round in’ 15 minutes; the quickest traction 
Now this, although ap- 
proximately true, is not by any means the whole 
truth. The facts are that the quickest road steamer 
(Burrell’s) with india-rubber tyres went round the 
course in 15} minutes, and the quickest traction 
engine with rigid wheels in 22} minutes; while 
the second fastest traction engine did the dis- 
tance in 22? minutes, and the second road steamer 
and 23} 


are after all of no practical value, as, except on 
the part of the road steamers, no effort was made 
to race round the course by the engines entered for 


broad instead of 18 in. Moreover, the engines 
which Mr. Thomson mounts on these tyres weigh 
about 7 tons, while the ‘‘ Sutherland’s” weight was 
10 tons 4 cwt.” Now, the fact is that the tyres of 
the “Sutherland” were 15 in. not 12in. wide; but we 
suppose that Mr. Thomson desires it to be inferred 
that they should have had a width exceeding that 
of the tyres of the 7 ton engines in the same pro- 
portion as the weight of the ‘‘ Sutherland” exceeded 
7 tons. This would have given for the ‘‘Suther- 
land” tyres about 27 in. wide, and no doubt the use 
of such wide tyres would have much improved the 
performance on soft ground; but Mr. Thomson 
neglects to point out that the use of such tyres 
(supposing the same thickness to have been main- 
tained) would have increased the cost of the engine 
by over 200/., a matter of considerable importance 
to a farmer, while we are unaware of any trials at 
Barnhurst or elsewhere, the results of which prove 
that on soft ground the supporting power of the 
india-rubber tyres is superior to that which can be 
obtained by the employment of rigid tyres of suffi- 
cient width. We wey eney! by the way, that it 
is somewhat curious that “a neighbouring county” 
should have been chosen in preference to the Royal 
Agricultural Society’s trial grounds for displaying 
the ploughing capabilities of the Thomson steamer. 
It is, to say the least of it, singular that an engine 
which is stated by its admirers to possess such 
wonderful powers of ploughing by direct traction 
should so carefully avoid a public competition where 
so much honour was to be gained, and where, from 
the judges being men thoroughly qualified for their 
wade, the results obtained and recorded have a real 
practical value. 

Returning to Mr. ‘Thomson’s paper, we next find 
him referring to the run of the competing engines 
between Wolverhampton and Stafford, the results 
of which he dismisses in the words: ‘‘ The distance 
was 16 miles, and the road steamer ‘Sutherland’ beat 
all the other engines by 45 minutes.” This is not 
quite correct, and it is certainly far from being the 
whole truth. The fact is that the ‘‘ Sutherland” beat 
the fastest rigid-wheeled engine by 40 minutes net 
running time, but it is also a fact that this latter 
engine beat the second road steamer by 55 minutes, 
sok af this fact Mr. Thomson makes no mention. 
Neither does he apparently think it worth while to 
record that, whereas the ‘‘ Sutherland” burnt 3.75 lb. 
and the second road steamer 5 lb. of coal per mile 
per ton of load hauled, the fastest and second fastest 
traction engines with rigid wheels burnt but 2.73 lb. 
and 2.5 lb., respectively ; while, further, in speaking 
of the speeds, he makes no allowance for the fact that 
whereas the fastest traction engine drew a load 
equal to 1.72 times its own weight, the ‘“ Sutherland” 
took a load of 1.08 times its weight only, a some- 
what important difference. 

We now come to Mr. Thomson's account of what 
he terms the fourth trial, namely, that in which the 
‘“‘ Sutherland,” and Messrs. Aveling and Porter’s 10- 
horse engine were tested on the high road near 
Tettenhall. Mr. Thomson’s account of these experi- 
ments is as follows: ‘*The 8-horse power road 
steamer ‘ Sutherland’ took 36 tons over this course 
in 10 minutes with perfect ease, The 10 horse power 
rigid-wheeled traction engine took 38 tons over the 
same course in 50 minutes with considerable slipping 
and difficulty, showing that the road steamer would do 
as much work in 2 hours as the rigid-wheeled engine 
would doin 10 hours.” We have ourselves itali 
the latter part of this quotation, as we consider it 
to be one of the most remarkable deductions ever 
introduced into a paper submitted to a scientific 
body. The real facts of the case were, that both 
the engines referred to, took up the same train, 
weighing 26 tons 4cwt., the gross weights, in- 
cluding: the engines, being, in the two cases, 
36 tons 14cwt. and 87 tons 3cwt. 3 qrs. re- 
8 gtr & As we explained in our account of 
this trial (vide es 21 and 22 of. the present 
volume), the load was undoubtedly too great to be 
taken up with ease by the rigid-wheeled engine 
fitted as it was with a class of wheel not ada’ 
for giving the best results on a hard macadamised 
pad irs 2 hence there was, as stated by Mr. Thom- 
son, an amount of slipping which caused great 
delay. But to argue that, because under these 
rte circumstances Messrs. Aveling and 
orter’s engine was five times as long ascending 
the hill as the Thomson steamer, the latter was 
‘therefore capable of doing as much work in two 
hours as the former in ten, is simply thoroughly ab- 
surd. A very slight reduction of the load would have 








son’s farm steamers, its tyres being only 12 in. 


enabled the rigid-wheeled engine to have made the 







































































































































110 





ENGINEERING. 





[Aucusr 18, 1871, 











trip, in the same time as the ‘‘ Sutherland,” while it 
is more than probable that had the former engine 
been fitted with rigid wheels with wrought-iron 
cross bars such as are used on a number of Messrs. 
Aveling’s engines, the trip would have been made 
without difficulty, even with the same load as the 
‘‘ Sutherland.” The comparatively small adhesion 
obtained on such a road by smooth cast-iron wheels 
was well illustrated by the subsequent trials of the 
‘‘ Sutherland” with wheels of that class to which 
Mr. Thomson refers. 

In concluding our remarks on Mr..Thomson’s 
version of the results of the Wolverhampton trials 
we may again disclaim any antagonism to elastic 
tyres per se. We most willingly admit that on 
certain surfaces, such, for instance, as that of a hard 
and dry macadamised road, the india-rubber gives 
materially increased adhesion; but in by far the 
majority of cases in which traction engines are em- 
pore? we consider this extra adhesion far too dearly 

ought by the employment of such an expensive— 
and to a certain extent treacherous—inaterial. The 
experiments at. Barnhurst clearly showed that. for 
farm purposes the india-rubber tyres possessed no 
advantages over, rigid wheels. As for employing 
the Thomson steamer for the purpose of slenabies 
by direct, traction, we regard it. simply as a mode 
of doing with difficulty what can be done with ease 
in other ways. No doubt there are circumstances 
under which the Thomson engine can traverse the 
land and haul a plough behind. it, but under similar 
circumstances there are plenty of other far less ex- 
nsive engines which could do the same, while the 
Jarnhurst trials proved that ordinary ploughing 
engines could get into place and do their work under 
cireumstances which rendered the road steamer 
entirely helpless. 

As for the questions and answers relating to one 
of his road steamers in use by the War Office, given 
by Mr, Thomson in his paper, they possess, as they 
stand, no practical value whatever, as they afford 
no definite information as to the kind of work on 
which the engine has been employed ; and the same 
remark will also apply to much that has been said 
and written concerning the advantages of engines 
with india-rubber tyres. 





INDIAN RAILWAYS. 


Tue blue book on Indian railways, containing 
the report for 1870-71, is now before us. From it 
the following facts are learned relative to the pro- 
gress of construction made with those lines during 
the past year. At the commencement of the year 
1870, a length of 4233 miles of railway was open, 
and during the year 557 miles were added, Since 
the commencement of this year a further extent 
of 211 miles has been finished; so that, at the 
present time the total length of railway open in 
Tadia is 5051 miles, of which 710 are constructed 
with a double line of rails. Altogether 7482 miles 
of railway have been sanctioned, so that there now 
remain, of these, 2431 miles to be, completed, of 
which 1305 miles will be of the newly adopted 
narrow gauge of 3 ft. 3}in., and the remainder of 
the standard Indian gauge of 5 ft. Gin. All the 
lines already constructed are of the standard broad 
gauge, with the exception of a short branch of 27} 
miles in length, extending from the East India 
Railway at Nulhattee to Moorshedabad, which is 
of a 4ft. gauge. Of course, long before the lines 
already sanctioned have been completed, it may be 
expected that a considerable addition will have been 
made to the sanctioned lines, since several projects 
for State Railways have been prepared, or are being 
prepared, for final approval; and if the contem- 

lated addition to these lines be really intended to 

e mgeyely eartied out, we may look for a con- 
siderable addition to them in next year’s report, - 

The most important section that was completed 
during the year was that from Sohagpore to Jub- 
bulpore on the Great Indian Peninsula line, by 
means of which railway communication between 
ey and Calcutta was e’tablished. The open- 
ing took place early in March, 1870. Next in im- 
portance to this event in the railway annals of the 
year was the completion of the whole length of 
railway between Caleutta and Lahore, by the open- 
ing of the.last remaining section on the Delhi and 
Panjab line. Since the end of the year, the lines 


from, Bombay in a south-easterly direction, and 
from. Madras in a north-westerly direction, have 
met at Raichore, the point of junction fixed upon, 
and a train service has been established between 
those two presidencies, Thus may the system of 


trunk lines for India, originally laid down by Lord 
Dalhousie, be regarded,as completed, .'The three 
residency towns are.united, and the North-west 
‘rontier has been brought into railway.communica- 
tion with the southern portion of the Peninsula 
Commencing at Negapatam, the. most southern 
terminus of the present Madrag.system, and pro- 
ceeding by Bombay, Jubbulpore, Allahabad, and 
Lahore, to Mooltan, on the Indus, a continuous 
length of about 2800 miles of railway has been 
formed. The extension line of the Eastern Bengal 
Railway, which terminates at Goalundo, at the 
confluence of the Ganges and Brahmapootra rivers, 
was opened by the Viceroy on the last day of the 
year. It will form a valuable addition to the 
original line, as much of the up-country traffic 
which formerly went on these rivers will now flow 
to the railway. Since the end of last. year the 
chord line of the. East Indian Railway has also 
been opened for traffic. A saving of 65 miles in 
the journeys from Caleutta to the north-west and 
to Bombay is effected by this route; and great 
facilities are given for making the coal of the dis- 
tricts through which the line passes available for 
this and other railways in Upper India. 

So much for the guaranteed railways. We must 
now notice what progress has been made with the 
State Railways, some of which will be constructed 
on the new narrow gauge, whilst others, mostly 
short branches from existing lines, will be, or have 
been, constructed on the old broad standard gauge. 
As might have been anticipated, all things .con- 
sidered, much progress has not at present been 
made with these lines. A small branch from the 
Great Indian Peninsula Railway to the cotton mart 
of Oomrawuttee, 7} miles in length, has heen 
opened, making the second line of this description 
which has been constructed by Government in the 
central provinces ; but the line from Lahore to- 
wards Peshawur has not been advanced beyond 
laying it out as far as Jhelum, a distance of 102 miles. 
Delay in proceeding with the works in this under- 
taking has been occasioned by the proposal to alter 
the designs, which had been prepared for the 
standard gauge, to adapt them to the narrow 
gauge. It is estimated that 200,000/. will be ex- 
pended on this line during the present year. The 
total cost of the whole, which is 270 milesin length, 
will be about 3,000,000/. The Indus Valley Rail- 
way is also to be constructed on the narrow gauge. 
Its northern portion has been laid out, and is about 
to be commenced ; it starts from a point six miles 
west of Mooltan, on the Punjab Railway, and runs 
through Shoojabad and Bharoulpore to Sukkur, 
The lower division extends from that place. to 
Kotree, and: is beset with difficulties arising from 
inundations. A committee is investigating the 
route on either side of the river, and will report 
which they consider to be the more favourable for 
the construction of a railway. With regard to the 
projected railways in Rajpootana, lines have been 
surveyed from Agra to Ajmere, rid Jeypoor and 
Sambhur, 236 miles, and from Delhi vid Rewaree 





survey the ground afresh, and more favourable gra- 
dients and easier works than were originally con- 
templated, have now been found practicable. The 
railway from.iGéolbirga, on the .Great - Indian 
Peninsula, to Hyderabad, which is to be con- 
structed with funds provided by ‘the Nizam, ‘has 
been laid out and commenced. TI¢ will be. about 
116 miles in length, and will go by Secunderabad 
and Trimulgherry, and, at the particular desire of 
the Nizam, it will be constructed on the broad 
gauge. 

As being intimately connected-with railways at 
Calcutta, it is stated that the crossing of the 
Hooghly at.Calcutta by a floating bridge has been 
determined on, It is estimated to cost 180,000/,, 
and has been placed in the hands of its projector, 
Mr... Leslie, late chief engineer of the Eastern 
Bengal. Railway, who is preparing the materials 
for its construction in this country. 

The actual expenditure upon guaranteed rail- 
ways had amounted, on the Ist of April last, to 
about 88,064,0007. Of this 5,500,000/. was ex- 
pended during the past year, and about 614,000/. 
represents the capital of the Calcutta and South- 
Eastern Railway Company now ‘in the possession of 
Government. ‘The total amount of capital which, 
it is estimated, will be required for the lines which 
have been sanctioned, ineluding those open and 
those incomplete, is estimated at about 100,000,000/., 
of ‘which 91,102,810/. has been ‘raised and paid into 
the Government treasury. ‘The present financial 
year begins with a balance of about 3,652,995/. in 
favour of the companies towards the expenditure 
of the current year, which has been estimated at 
4,600,000/., of which 1,985,000/. will be in Eng- 
land. During the past year 465 vessels have been 
employed in conveying to India 263,449 tons of 
stores and goods for the Indian railways, of a total 
value of 1,681,512/. . The -total value of goods 
sent out sinee the commencement of operations has 
been 28,173,128/7. ‘The following statements show 
the amount of capital expended by the companies 
named to the 3lst of March, 1871, the cost per 
mile, and the manner in which the expenditure 
was distributed : 














} 
Railway Company. | aan ¥ Bg 31st ct per 
March, 1871,| March, — mile. 
"TMi. | 8 £ 
East Indian oe | 1503 30,401,276 | 20,227 
ay” eee | 1272 - | 29,417,464 | 17,628 
i A 9,748,135 | 11,716 
Bombay, Baroda, )} | 7 49R 7 2 pane 
‘and Central Indiaf | 9/2 7,436,700 | 23,893 
Sind, Punjab, and} 675 | 10,106,700 | 14,972 
ars pape of 168 1,454,666 | 8,658 
Eastern Bengal vs 159 2,860,667 | 17,928 








* This represents an expenditure on a certain portion of 
line not yet open. 


























j F 
| ‘ j Miscella- 
Railway Company. | Works and | une nen Freight and |Rolling stock| Establisi- neous, electric 
} . : ay and A .. ines. ments: | telegraph, 
| bridges | Wn’ oasg insurance. | and engines | ig 
Ris eels 
ed a £ £ £ . 
EastIndian _.|- 9,680,000 | 7,115,000 | 2,973,000 | 3,450,000 8,700,000 >} 8,685.00) 
Great Indian Peninsula «| 9,077,553 | 7,051,054 1,661,281 ||. 2,727,366 | 1,551,065 aaa 
Madees sxx Ps “~ = «| 8,008,685 | $,608,920 pen 1,048,084 806,232 407, 
Bombay, Baroda, and Central India... “ 3,081,211 | 1,824,368 | ose , 1,079,037 717,1 44 ly a a 
Sind, Punjab, and Delhi* _... s-| 1,966,837 3,395,957 759,368 1,218,447 1,028,250 | 1,199,0% 
NM ~ 7 
Great Southern of India 1,007,555 133,835 175,285 | Bae 
Eastern Bengal... 2,020,578 292,785 805,052 on 
Oude and Rohilkund ... “4 285,360 760,380 Seiten 117,380 311,180 | mt 
Carnatic... — 6,100 81,599 12,068 een | w 

















* Indus steam flotilla—steamers and barges 378,3017., warehouses and workshops 45,50 


statement. 


and Tellour, 125 miles, to join the above, with a 
branch of eight miles to the salt works. Operations 
have commenced on the line between Delhi and 
Rewaree, which will involve an outlay of 50,000/. 
during the present year. -The line to Ajmere will 
probably be taken ultimately on to Indore, from 
which place to Khundwa, on the Great Indian Pe- 
ninsula Railway, a line 84 miles in length has been 
laid out. The line from Carwar to Hooblee, south 
of Bombay, is still under consideration.. The diffi- 
culties of this scheme, and the expensive nature of 





the works over the ghauts, made it necessary to 





d1.—not included in the above 


The revenue derived from the railways during te 
year ending 3lst December, 1870, amounte 
2,846,600/., being about 340,000/. in excess 0 . 
previous year. The gross receipts, in 1870 _ / 
6,213,865/., compared with 5,709,382/. in 1869, , 
the expenses 3,367,261/. and 3,203,171. a 
tively. The amount paid by the Governmen 
guaranteed interest during the corres onding 00 1 
was in excess of the net. receipts by 1,366, 0 
entailing to that extent a charge on the reven 
of the country... Of this, however,.a sum of 5 m 


snithl not 
may be taken as having been paid upon cap! " 
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resenting open or productive lines. The 
edlae. rr ibid paniioniier traffic, in 1870, were 
1,924,378/., being 187,210/. in excess of 1869, when 
they were 1,737,1687. Those from goods traffic 
were 4,149,978/. in 1870, and 3,808,767/. in 1869, 
Miscellaneous receipts were 139,509/. and 163,4477. 
respectively. The general results with regard to 
passenger traffic show that the passenger tickets 
numbered 18,224,859, of which 135,829 were first 
class; 603,486 second; 554,980 intermediate ; 
14,181,221 third; and 2,719,343 fourth, or coolie. 
Thus the third and fourth composed 92.72 per cent. ; 
the second and intermediate, 6.52 per cent. ; and 
the first only .76 per cent. of the whole. Each 
first-class passenger paid 14s., and travelled 112 
miles, at 14d. per mile ; each second-class passenger 
paid 4s. 1 d., and travelled 48 miles, at 1.02d, per 
mile; each third-class passenger paid 1s, 8}d., and 
travelled 58 miles, at .35d. per mile; each fourth- 
class passenger paid 1s., and travelled 40 miles, at 
30d. per mile, ‘Taking the passenger trains alone 
(exclusive of mixed and special), the average dis- 
tance run by each train was 104 miles. The mer- 
chandise carried amounted to 2,633,687 tons, ex- 
clusive of coal, coke, and minerals, of which there 
were 801,582 tons. According to the returns fur- 
nished from India by the several companies, the 
average distance run by each train, with goods, 
would be 144, and with minerals, 51 miles. The 
average amount paid for each ton of merchandise 
would be l/. 5s., and of minerals, 6s.7d. ‘Thus the 
average amount paid for each ton of merchandise 
per mile would be 2.08d., and for each ton of 
minerals, 1.5d. 

The train mileage receipts of the various lines 
vary from _3.80s. on the Calcutta and South- 
Eastern; to 10.55s. on the Bombay, Baroda, and 
Central India, the East Indian and the Great 
Indian Peninsula being at about the average, be- 
tween 8s. and 9s. ‘The train mileage expenses also 
vary, and bear a different proportion to the receipts 
in almost every case. While those of the Bombay, 
Baroda, and Central India, and the Sind, Punjab, 
and Delhi are at 6.39s, and 6.27s., those of the 
East Indian, the Madras, and the Great Southern 
of India are at 3.62s., 3.47s., and 3.55s. respec- 
tively. Thus the net mileage receipts of the East 
Indian main line are brought to 4.82s., the Great 
Tndian Peninsula to 8.30s., the Madras to 2.88s., 
the Bombay, Baroda, and Central India to 3.96s., 
the Eastern Bengal to 4.20s., and the Sind, Pun- 
jab, and Delhi to 1.54s. A comparison of the de- 
partmental charges on the different lines may help 
to indicate where there is room for improvement. 
The Bengal lines at present have an advantage 
over those on the west coast and in Madras in re- 
spect of the supply of coal for fuel, but there 
appears to be no suflicient reason why the locomo- 
tive departments of the Great Indian Peninsula 
and Bombay, Baroda, and Central India Railways 
should be at 22.33d. and 23.05d. per train mile re- 
spectively, while those of the Madras and Great 
Southern of India are 15.45d. and 15.57d. The 
traffic charges likewise in some cases present a con- 
trast which seems to call for explanation. On the 
Sind, Punjab, and Delhi Railway the traffic ex- 
penses per mile reach 16.03d.; on the Oude and 
Rohilkund, 15.62d.; and on the Eastern Bengal, 
15.37d. ; while on the East Indian they are 8.64d. ; 
on the Madras, 6.93d.; and on the Great Southern 
of India, 6.35d. ‘The fuel question is always an 
important one in connexion with the working ex- 
penses of Indian railways, and it is satisfactory to 
find that native coal will soon be more extensively 
used. ‘The coal from the Nerbudda fields is at 
length likely to be available for the railways in 
Central India. A tramway from the pits to the 
Great Indian Peninsula Railway is now being laid 
down, and the railway company has engaged to 

. take a certain quantity monthly at a fixed price. 
Sanguine hopes are also entertained with respect to 
the Chanda coalfields, specimens from which have 
been favourably reported on after experiments 
with them. The mines are situated to the south of 
the Nagpore branch of the Great Indian Peninsula 
Railway, and a line is being laid down by the 
Government with the main object of obtaining a 
good supply of fuel from this source. With these 
aids a considerable reduction should take place in 
the working expenses of the locomotive department 
of the Great Indian Peninsula line, and more 
favourable results produced’ by the traffic. A 
regular system has been organised in the Madras 
Presidency for obtaining an adequate supply of 


estimated that nearly 100 square miles will be re- 
quired to meet the demand; and already measures 
have been taken by the forest department for de- 
marcating 26 miles in the districts of Cuddapah, 
North Arcot, Salem, and Coimbatore to be used 
for the cultivation of trees suitable for the working 
of the railways, and similar measures have also 
been adopted in the Punjab and Sind. 
To return to the projected State lines. No accu- 
rate estimates have yet been made of their cost, but 
the following figures will give an approximate idea 
of the money required for those which have been 
decided upon : 
Length. Estimated 
miles. cost. 

Punjab Northern, from Lahore to 

Peshawur fe _— ... 270 £8,000,000 
Indus valley, from Mooltan to Kotree 500 5,000,000 

from Agra to Ajmere ... 236 
Rajpotann from Delhi to the above 13} 2,500,000 
branch to Salt Works... 8 

Indore to Khundwa on the Great 


Indian Peninsula Railway oo. 84 800,000 
Wurda, on the Great Indian Penin- 

sula Railway to coalfieldsat Warora 45 300,000 
Carwar to Hooblee ... ove Tag 700,000 





1328 £12,300,000 





During the year 1870-71 asum of about 280,000/. 
has been expended by the Government on surveys, 
plans, and certain materials connected with the 
foregoing projects; and the short line of 74 miles, 
connecting Oomrawuttee with the Great Indian 
Peninsula Railway, has been constructed for 
30,0007. In the year 1871-72 it is calculated that 
about 1,500,000/. will be required by the Govern- 
ment, but no actual estimates or accounts have 
yet been received from the Government of India. 
In addition to the above-mentioned lines, one from 
Goolburga on the Great Indian Peninsula Railway 
to Hyderabad, 116 miles in length, has been under- 
taken by the Nizam, who will expend on it this 
year asum of about 250,000/. 








THE STOWMARKET EXPLOSION. 

Tue most lamentable explosion at Stowmarket, 
on Friday last, which, without warning, caused so 
wholesale a devastation in life and property, has 
done something more than kill anddestroy. It has 
apparently upset a theory, and scattered to the 
winds all the comfortable conclusions as to the 
safety of gun-cotton, its use and manufacture, which 
prolonged investigation and experiment appeared 
to warrant. At least this is the conclusion to 
which we are for the present led, and which we 
must maintain, unless the approaching inquiry shall 
throw any new light upon the subject. Until that 
inquiry has been concluded, suggestions as to 
cause are necessarily idle, mere guesswork, based 
on conjecture. Unfortunately, it is certain that 
unless some clear cause can be found for the disaster, 
all confidence in the safety of gun-cotton will be 
destroyed, the progress and introduction of explo- 
sives will be checked, and utter doubt will be thrown 
upon the investigations which able chemists have 
conducted. For our own part, we have little doubt 
that no mysterious or occult agency had to do with 
the accident, but that it arose from perfectly clear 
and well defined causes, that do not stultify the ex- 
perience of past years gained in the manufacture of 
gun-cotton. We fear, however, those able to throw 
light on the matter have fallen victims, and that 
satisfactory results are scarcely to be hoped for 
from the investigation. 

The works of the gun-cotton manufacturing com- 
pany, in which Messrs. Prentice are the principal 
partners, are situated on a stretch of meadows 
about three-quarters of a mile from the town of 
Stowmarket in a north-easterly direction. On their 
western side runs the high road to Ipswich and a 
small navigable canal called the Gipping, the eastern 
side being bounded by the Great Eastern Railway. 
A small island has been formed on the works by 
cutting a loop line, and so diverting the course of 
the Gipping, and on‘ this strip of land were the 
mixing or dipping, and the drying sheds, in which 
the cotton is passed through the chemical solutions 
and dried. At the south-eastern end of the grounds 
stood three magazines about 12 ft. long, 10 ft. deep, 
and 8 ft. high. ‘The sides were constructed of wood 
lined with canvas and paper on the interior, and the 
roofs were lightly covered in with slate. The maga- 
zines were built on wooden piles, and were placed 
14 ft. from each other, and between them were 9 in. 
brick walls rising higher than their roofs, They 
had neither windows nor skylights, the only open- 





Wood fuel for railway purposes. It has been 


ings being the single door in each, ‘They were used 
to store the finished gun-cotton witil sent awa 
from the works. At the time of the explosion eac 
magazine contained about 5 tons of the material, 
part of an order which was being executed for the 
English Government. At the north-eastern end 
of the works, and about 900 ft. front the three ma- 
gazines, is a building similar in chatacter to them, 
and which is used as a store for fifle cartridges. 
About 180 hands, men, women and children, are 
employed on the establishment, and they had just 
resumed work after the dinner hour! on I’riday last, 
when a fearful explosion occurred oh the site of the 
three magazines to which we havé alluded, To 
those on the works who are able to give any account 
of the occurrence, there appeared to be but one ex- 
plosion, whilst in the town of Stowmarket three 
distinct explosions were heard to follow each other 
in very rapid succession. The workpeople rushed 
from the tottering sheds around, only to be killed 
or injured by the falling débris. 

It so happened that none of the Messrs. Prentice 
were on the works at the time of the explosion, Mr. 
Eustace Prentice, the managing director, being on 
the Continent, and Mr. Manning Prentice was absent 
from ill-health. Soon after the explosion, however, 
Mr, E, H. Prentice, one of the directors, and who 
is the manager of some neighbouring chemical 
works, and Mr. W. R. Prentice, second son of Mr. 
Manning Prentice, were on the spot. ‘They pro- 
ceeded to collect the workmen, and with them set 
to work to save such of the buildings as still re- 
mained, but which had taken fire. Relying on the 
results of some experiments which had been carried 
out, and which proved the gun-cotton, as now 
manufactured, to be non-explosive except by per- 
cussive fire, Mr. E. Prentice was engaged in re- 
moving boxes of cartridges from the flames, being 
assisted by his nephew. Although warned of 
danger, he still continued his fatal work, when one 
of the boxes exploded. This explosion completed 
the fearful work of destruction, and the remainder 
of the works was rendered an easy prey to the 
flames. The latest accounts place the number of 
persons killed by this disaster at 24, the number of 
wounded being 72, and it is possible that some 
names in the latter may yet go to swell the former 
list. Subscriptions are being raised, and a com- 
mittee has been formed, to apply the money col- 
lected to the succour of the wounded, and to the 
aid of the widows and children of the dead, 








“SECTION G.” 


Tne Mechanical Science Section of the British 
Association, well-known as “‘ Section G,” has, dur- 
ing the past few years, been gradually earning for 
itself an unenviable reputation. ‘The most casual 
examination of the papers laid before it in recent and 
former years will show that, not only have its meet- 
ings lost their prestige, and almost ceased to be the 
chosen occasions for laying before the profession 
accounts of important discoveries and inventions, but 
that they have become strongly marked by a debase- 
ment to the purposes of trade. We are perfectly 
aware that trade interests enter largely into the 
production of papers for several of our scientific 
societies ; but, within certain limits, we believe that 
there can be no reasonable objection to this. The 
fact that the commercial value of an invention or 
discovery may be increased by the fact of its being 
described before a scientific body, is certainly no 
valid reason for such a description ies withheld, so 
long as the invention or discovery itself possesses suf- 
ficient real novelty and scientific interest to render it 
worthy of discussion by the body before whom it is 
brought. But, even in sucha case, it is essential 
that the paper should enter thoroughly into the 
subject with which it deals, and should explain the 
fundamental principles of the invention or dis- 
covery of which it treats in such a way that the 
matter may be completely and effectively discussed, 
To such papers, even if written specially in trade 
interests, we have no objection, as they enable 
doubtful points of theory or practice to be 
thoroughly ventilated and discussed, and in this 
way do much good. But there is another class of 
papers to which we do object, and that most em- 
phatically. ‘The papers to which we refer are those 
written for trade purposes, and, apparently, for 
these purposes only. Some of these papers are, in 
fact, mere ‘ puffs,” rehearsing the good qualities, 
real or asserted, of the invention to which the 
relate, and suppressing, as far as possible, 





qualifications of an opposite kind, Such papers, 
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devoid as they are of all scientific information, and 
some of them not containing a single fact calculated 
to promote real progress, simply debase the society 
which accepts them, and it is with sincere regret 
that we find a body like the British Association, 
which has earned for itself a name in the world, 
throwing itself open to such debasement. 

We had occasion last year to direct attention to 
the state of affairs of which we have just spoken, 
and knowing as we did that our opinion on the sub- 
ject was shared by all who had the interests of the 

ritish Association sincerely at heart, we hoped to 
have found that this year the papers submitted to 
‘* Section G” would have taken a wider range, and 
have dealt with those broad fields of physical inquiry 
of which so many are now open for investigation. 
Such has not been the case, however, and we regret 
to find that in the majority of instances individual 
interests have received more attention than the 
general advancement of mechanical science. Can- 
not the committee of the section by more vigorous 
action—amongst other things by themselves con- 
tributing some really valuable yo. and by un- 
hesitatingly refusing those of an objectionable 
character—secure a better result in future ? 








THE “ WATERSTAAT” OF HOLLAND. 
No. III. 
(Continued from page, 80.) 

THE incorporation of Holland with the French 
Empire in 1810, was the occasion of the sixth organi- 
sation of the Waterstaat, the object of the Emperor 
being to assimilate it to the Corps des Ponts et 
Chaussées of that Empire. That this period was 
important, appears from the decrees issued, some of 
which are still in force. They aimed at a general 
ordering and organisation of the Waterstaat, and 
thus, of the Polder boards, they show a just con- 
ception of what the state of the country required, 
and an unmistakable genius of organisation. After 
the end of the French rule in Holland (1815), the 
existing administration of the Waterstaat was 
maintained, but with such modification that its con- 
nexion with the Home Office was merely nominal, 
it became virtually a separate department. By a 
royal decree (16th of September, 1815), a separate 
department of the Waterstaat was set up with the 
Duke van Ursel at its head. On the 25th July, 
1816, the seventh organisation of the Waterstaat 
was completed. By it, the kingdom of Belgium, 
which formed part of the monarchy, was distributed 
into four departments and sixteen districts, and it 
was further ordered that the control of the Water- 
staat should becarried on undertheSecretary of State, 
by (a) the corps of engineers of the Waterstaat and 
Public Works, composed of one inspector-general, 
20 engineers-in-chief, first class, 20 engineers-in- 
chief, second class, 25 engineers, first class, 25 en- 
gineers, second class; (4) by those employed in 
regular or temporary service attached to the corps 
but not members of it, such as Aspiranten, intended 
to enter it, Conducteurs who could enter it only in 

articular cases, as when they were distinguished 
yy extraordinary attainments or experience and re- 
— and ae! Pikeurs. ‘The Inspectors- 
yeneral were J. Blanken and A. F. Goudriaan. 
This brings us to the close of the first period of 
the history of the Waterstaat and of the corps of 
engineers, 

‘he commencement of the second period, from 
1817 till 1830, is marked by a departure from the 
principle upon which only one inspector - general 
was to be appointed. However expedient it may 
have seemed by that means to secure the services 
of two very clever and experienced hydraulic en- 
gineers, nevertheless the measure was injurious to 
the interests of the Waterstaat, and of the corps of 
engineers. During the earl rt of his reign, the 
impulse was given to most of the great works of the 
time, by King William I. himself. The works at the 
Niemvediep were resumed, the dyking of the Koegras 
was undertaken, and the Grand Canal of North 
Holland dug. The Federik Canal, the canal 
through Voorne, the discharge at Steenenhock, the 
Fuid Willems Canal from Bois-le-Duc to Maastircht, 
the Willems Canal from Zwalle to the Yssel, the 
Ternengen Canal, the canal from Hattem to Apel- 
doorn, and the draining of the Fuid-plas, besides the 
imprevement of communication by the commence- 
ment of new roads, and the completion of the high- 
ways of the kingdom, need only be mentioned. The 
draining of the Lake of Seadlonn: the Rhine Rail- 
way in Holland afterwards, and the establishment 
at Seraing in Belgium ‘afford: more or less evidence 





of his enterprising spirit. Notwithstanding this 
great variety of subjects engaging his attention, and 
his desire to advance the general prosperity of the 
country, the control of the Waterstaat never ceased 
to be his constant care, and the decrees issued by 
him, though opinions may since have been somewhat 
modified, must be considered as belonging to the 
most important royal decrees of those times, viz., 
that by which the patriarchal institutions of Polder- 
motes, Dyke-motes, &c., was regulated, that defin- 
ing the control and supervision of sea and river 
watercourse works, maintained by boards, com- 
munes, or private persons, and that prescribing the 
conditions upon which peat digging, and the clear- 
ing of land shall be undertaken. ‘The old quarrel 
about a general and a departmental government 
arising again, soon terminated the organisation of 
1816. The assertion was made that the department 
of the Waterstaat'had led to too great centralisation, 
and that by an abuse of the Constitution, the Na- 
tional Government had been loaded with business, 
which could be done at less cost by the Provincial 
Governments. Thus on the 27th June, 1819, it 
was resolved that as soon as certain works, under 
the control and supervision of the Provincial Go- 
vernments shall be finished, and in every case not 
longer than the lst January, 1820, the general ad- 
ministration of the Waterstaat and public works 
shall cease to be a separate department, and be 
transferred to the Home Office. We now come to 
the eighth organisation of the Waterstaat, fixed by 
decree of the 17th December, 1819. 

By this decree the control of some works was 
transferred to the Provincial Governments, and an- 
other organisation of the corps of engineers ap- 
pointed, which was to be composed of 1 inspector- 
general, 4 inspectors, 18 engineers-in-chief, ] en- 
gineer-in-chief for draining operations, 1 engineer- 
in-chief for mines and quarries, 50 engineers, 12 
aspiranten, and 12 conducteurs in regular service ; 
of these functionaries those particularly attached 
to the department and at the disposal of the minister 
were: the inspector-general, 4 engineers-in-chief, 
including those for draining operations and mines, 
8 engineers, the 12 aspiranten, and 5 conducteurs 
in regular service, partly to satisfy a provision 
which required the holding of an annual meeting 
under the presidency of the minister to inquire 
into, and advise upon, the plans of the general and 
departmental Waterstaat. The office of Inspector- 
General was still held jointly by J. Blanken and A. 
F., Goudriaan. 

In each province an engineer-in-chief, or in his 
stead an engineer, was appointed by, and in the pay 
of, the National Government, but he was to re- 
ceive his orders from the governor and states of the 
province. He was to be assisted by as many en- 
gineers as, on the recommendation of the states, it 
might be deemed expedient to appoint; for whose 
payment the states of the province were to provide. 
This organisation had a serious and injurious effect 
on the corps of engineers of the Waterstaat on 
account of the anomaly it contained, namely, that 
the engineers-in-chief were under the orders of 
the provincial states and, in respect of provincial 
works, did not receive any orders from the 
minister. On the other hand they were required 
to take care that neither by the provincial states, 
nor by the dyke-motes, &c., anything con- 
cerning the Waterstaat or public works should 
be done opposed to the general interests. The 
engineers were thus placed in a false position, by 
which they were neither nationai nor provincial 
officers ; and had to supervise the actions of those 
whose orders they were to obey. Since 1785 no- 
thing had occurred even in the administration of the 
Waterstaat that occasioned more difficulty than the 
decree of 1819. The decree of 1820, by which the 
control of the Waterstaat was transferred to the 
home officers, was so modified by another decree 
(September 17, 1823), that the whole control, in- 
stead of being spread over several departments, 
became one administration in, under a board 
appointed by the minister, at the head of which the 
Inspector F, A. Goudriaan was placed. Meanwhile 
the great works in progress were continued. In 
1824 large sums, and in 1825, 8,000,000 florins were 
voted for the draining of the Fuid-plas, for the 
Federik canal, for repairing the works damaged by 
the storms and high floods of Feb in that year. 
At this time the committee intrusted with the in- 
quiry as to the best means of directing the courses 
of the rivers, published its famous and interesting 
report, which gave rise to the execution of more or 
less important works on the Yssel in-Guelderland, 





_——— 
the commencement of the Lymers overlet, the 
limitation of the old mouth of the Rhine, the ep. 
largement of the Baardwyk overlet, &c., to several 
regulations of an administrative character, and to 
the appointment of a second river committee jp 
1828. Although their advice has never been 
strictly followed, great penises is due to a committee, 
which at that time, with regard to the corps of en. 
gineers, boldly showed the necessity of withdrawing 
entirely from provincial influence all those who 
were int with works of public interest or 
with the management of the rivers; an influence 
which, as the committee declared, the history of the 
Waterstaat teaches has been but too often quite 
antagonistic, nay, even fatal to the dearest interests 
of the country. 

In 1826, on the retirement of J. Blanken, A. F. 
Goudriaan became inspector-general and Ew k 
administrator of the Waterstaat. In 1828, Goud- 
riaan died, his office remained unfilled till 1829, but 
to carry on the existing administration, four in- 
spectors were appointed. On the 12th of August, 
1822, a Royal decree was issued, far more prejudi- 
cial to the interests of the Waterstaat and to those 
of the corps of engineers than that of 1819; by it, 
all roads, canals, ferries, draining operations, with 
their appurtenances, steam engines, sluices, bridges, 
vessels, pontoons, and the like, were placed under 
the immediate control and maintenance of the 
‘* Amortisation Syndicate” and works so important 
as highways of the first and second class, and those 
which were maintained by the country, the great 
works mentioned above, with the ferry between 
Willemsdorf and the Moerdyk were placed under 
the control of a permanent committee composed of 
men totally unacquainted with matters concerning 
the Waterstaat. There was, it is true, a provision 
by which, when, for the control, renewing, repar- 
ation, or maintenance of certain works, more 
technical knowledge was required than might be 
expected from the members of the ‘‘ Amortisation 
Syndicate,” they might call in the assistance of the 
administration of the Waterstaat.’ This provoked 
some humorous verses from the pen of F. W. Conrad 
who was as little pleased with the arrangement, as 
were his fellow-engineers. In 1829, the adminis- 
tration of the Waterstaat and public works was 
removed from the Home Office, and associated with 
the department for the colonies, P. L. J. S. Gob- 
beschroy being the minister. The two departments 
requiring talents so divergent, were carried on with 
perfect mutual forbearance until the year 1830, so 
memorable for the country, and which we take as 
closing the second period of the history of the 
Waterstaat. 

(To be continued.) 








NEW OVERLAND ROUTE TO INDIA. 
TuHE question as to the most expeditious line of 
communication between England and India is one 
which may at some future time resolve itself into 
the question of our being able to retain possession 
of our Eastern dominions, That route which at 
the same time runs in the most direct line, and has 
the least amount of sea to be traversed, must, in 
the absence of political considerations, be the most 
desirable, as it would be also the quickest in point 
of actual distance to be traversed. A purely mari- 
time route would undoubtedly be the safest from 
probability of interference in the event of any mis- 
understanding with such a power as Russia, whose 
traditional aspirations have always been directed 
towards the East Indies, and those who watch the 
rogress of events in Central Asia cannot fail to 
ve observed how slowly, but surely, that power 
is closing in towards our North-western Frontier in 
India, from which direction every great invasion of 
that country, with the exception of our own (which 
can perhaps hardly be looked upon in such a light), 
has taken place. Although we do not fear any 
actual invasion on the of Russia, yet it must 
be admitted that from her position on our frontier 
she might occupy a considerable portion of our 
army in that direction, in the event of its being 
considered desirable by her to create a diversion in 
India, so as to prevent our interference in any 
European complications in which she might be in- 
terested. So far as we at present know, the Com- 
mittee of the House of Commons on “The 
Euphrates Valley Route” are likely to have 
alternative routes submitted to their conside- 
ration, one of which would start from Trebi- 
zond, or some other port on the Black Sea, 
and the other, taking its start from the port 
of Alexandretta on the Mediterranean would pass 
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through Turkish Arabia, vid the valley of the Tigris, 
instead of down the Euphrates, joining the line of 
that proposed route probably at Bagdad, only taking 
the opposite side of the river Tigris, down to 
Basra, whence a navigable communication extends 
on to Kurrachee and Bombay. As it must be some 
considerable time before the Parliamentary Com- 
mittee makes its report on this subject, it may not 
be devoid of interest if we consider briefly in antici- 
pation of that report, which of the hitherto pro- 
»0sed routes would be most likely to adapt itself 

est to all the requirements of the case. In doing 
this we may at once summarily dismiss all ideas of 
a line of railway having its starting point anywhere 
in the Black Sea. In the first place this would in- 
volve a longer sea voyage with the necessity of 
navigating the Grecian Archipelago, whilst the 
entrance to the Black Sea might at any time be 
closed to us, thus rendering the proposed line of 
railway, not only useless to ourselves, but, as it 
would be then, at one end in the absolute possession 
of Russia, a means of communication from an 
European base of operations, which might be em- 
ployed in the event of any political complications 
with Russia as a second road of advance for a 
Russian army against India. Upon the engineer- 
ing merits of this line we are unable at present to 
offer any reliable statement, but the arguments 
already set forth against its adoption are to our 
mind so conclusive that no British capital ought 
under any circumstances to be cauher nisl eo such 
a line. We have then left to choose from the alter- 
native routes vid the valleys of the Tigris and 
Euphrates rivers respectively. Whichever line be 
ultimately adopted the starting point would be at 
the port of Alexandretta, on the Mediterranean, a 
port of ancient renown, and sufficiently high up in 
the north-east corner of the Mediterranean to be 
free from silt deposits from the Nile, which has 
rendered almost useless the other principal ports 
on the eastern shore of that sea. Alexandretta is 
also, even now, a port of no mean commercial im- 
portance, and from it a comparatively easy ascent 
is obtained to the summit of the mountains that 
line the western coasts of Turkish Arabia, and form 
the water-shed of the Euphrates river. 


Before considering further the merits of the al- 
ternative routes from this point, let us pause for a 
moment to consider the line of a proach ence from 
England. Many years ago Mr. W. P. Andrew, who 
has always most consistently advocated the Eu- 
phrates Valley line, published a pamphlet on the 
subject, in which he laid down the entire route be- 
tween England and India, in connexion with that 
line. In this pamphlet he proposed to cross Europe 
by railway to Trieste, thence proceeding by ship 
down the Adriatic and Mediterranean seas to Se- 
leucia, a port in the Mediterranean a little to the 
south of Alexandretta, from whence the Euphrates 
Valley Railway would convey goods and passengers 
to the head of the Persian Gulf, for transport 
thence by steamers to Kurrachee and Bombay. 
Long before the Brindisi route was adopted for the 
mails between England and India, it was pro 
by Mr. G. Latham, C.E, as the most expeditious 
means of communication in connexion with a 
Turkish Arabia Railway to the Persian Gulf; thus 
substituting additional railway distance on the 
European side, in the place of the sea trip down 
the Adriatic, and in so far lessening the time neces- 
sary for the whole journey. This route having 
thus far been already adopted for the Indian mails, 
any further arguments on its merits would be su- 

rfluous, and having arrived thus far on the 
journey, we may now turn our attention more par- 
ticularly to the two rival routes across Arabia. 
When the Euphrates route was firét proposed, it 
was in contemplation only to construct a compara- 
tively short line of railway to connect that river 
with the Mediterranean, and then by improvements 
in its channel, to render it navigable down to its 
mouth. By referring to the accompanying map it 
will clearly be seeuthat, so long as_a short line of 
railway only was in cor templation, and a long line 
of navigable river, the Euphrates, from its relative 
Sey tothe Mediterranean, was clearly the pre- 

erable giver of the two. Attention was thus di- 
reetéd to this line, and a rough survey having been 
mate-of the neighbouring country, it was found to 
resent facilities for the construction of a railway 
rom end to end, and as a natural consequence 
such a line of railway was soon after proposed to 
be constructed, withéut, so far as we have been 
able to discover, amy trial levels being run in any 
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other direction in order to ascertain whether a more 
favourable line could be discovered, nor do any in- 

uiries appear to have been instituted as to whether 
the Euphrates Valley afforded the best possible 
advantages in respect to local trade, which, in so 
long a line ought not, in the commercial interests 
of so vast an undertaking, to be overlooked. Un- 
fortunately, for a complete comparison between the 
two valleys of the Euphrates and the Tigris, the 
latter does not appear ever to have been so fully or 
so accurately surveyed as the former, but the whole 
line of country has been passed over by Mr. Latham, 
and after such an examination as he was able to 
give it, he projected the Tigris Valley Railway, the 
route of which is shown in the accompanying sketch 
map. From the experience thus obtained there can 
be no doubt but that, from an engineering point of 
view, the line is perfectly practicable for a web 

resenting but few ditliculties, and those chiefly 

etween the Mediterranean and the Euphrates, and 
which would therefore be common to both the alter- 
native routes by the Euphrates and by the Tigris 
valleys respectively. It cannot be denied that the 
Tigris Railway would of necessity be somewhat 
longer than one down the Euphrates River, but it 
is doubtful whether it would be more expensive in 
proportion to its increased length, whilst, on the 
other hand, its chances of proving productive of 
a local traffic are allin favour of the Tigris Rail- 
way, which not only would run near to the principal 
trade routes between Persia and the Mediterranean, 
but it would also follow the direction of the exist- 
ing telegraph lines, which have been laid along the 
banks of the Tigris, and zo¢ down the Euphrates 
River. 

We purposely refrain from entering upon the 
question as to the relative cost of the two lines, 
for on both of them the surveys hitherto taken 
have been far too incomplete to enable any reliable 
estimates to be formed in either case. ‘The only 
estimates ever made for the Euphrates line are also 
of far too old a date to be anything like trustworthy 
at the present day ; whilst such as have been put 
forward for the ‘ligris Railway are also out of date 
by this time, and at best were never much more 
than guess-work. Those who desire to inquire 
more fully into this interesting subject will find a 
complete history of both projects in ENGINEERING for 
January 13th, 20th, 27th, and February 3rd of 
this year. In conclusion, we find that by the con- 
struction of arailway across Turkish Arabia, the 
distance between London and Bombay might be 
completed in 14 days 4 hours, of which 9 days 
20 hours would be occupied by the sea portion and 
4 days 8 hours by the railway portion of the journey. 
These periods refer more especially to the Tigris 
Valley route, but they would probably apply, 
within an hour or so, to the Euphrates line as well, 
Under any circumstances either must of necessity 


‘be more expeditious than if the line commenced 


from some port in the Black Sea, instead of from 
a Mediterranean port. We have referred above to 
the disadvantages that might arise from a political 
point of view, were the proposed railway to termi- 
nate, at one end, on the Black Sea. On the other 
hand, by having its western terminus at Alexan- 
dretta, both ends of the line might be maintained, 
without fear of dispute, in our own hands, under 
any circumstances, by the maintenance of suitable 
naval protection at the Mediterranean end, whilst 
it is always in our power to protect the other end 
from any naval attack by simply closing the Persian 
Gulf against hostile fleets, which ought at any 
time to be practicable by means of the naval force 
always maintained in the Eastern seas. This last 
is a point which must not at any time be left out 
of consideration when the whole question comes on 
for final decision. 

The accompanying maps, without which any dis- 
cussion of such a question, as thepresent one, isoften 
to a great extent unintelligible to the majority of 
readers who have not previously studied the subject, 
have been specially prepared for us by Mr. George 
Latham, of ‘Trieste. 








TorrEpors.— Messrs. Spencelayh and Archer, of the Med- 
way Iron Works, Chatham, have just completed the manu- 
facture of 500 of the largest kind of torpedoes, each to con- 
tain a charge of Sewt. of gun-cotton, the whole of which 
have been delivered at the Royal Arsenal, Woolwich. A 
large quantity of torpedoes, each to contain explosive 
charges of 3ewt.of gun-cotton, have likewise been manu- 
factured and forwarded to Woolwich; and the same firm 
have now taken a contract for the manufacture of a large 
number of a new description of torpedo, each intended to 





| contain a charge of 1 ewt. of gun-cotton, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBRoUGH, Wednesday, 
The Cleveland Iron Market.—Yesterday there was a thin 
attendance on ’Change, little business was done, but the 
prices were firm as quoted last week. Makers being heavily 
sold, and finding the demand excellent are sanguine that 
there will be a further advance of prices. The returns of 
the Cleveland Ironmasters’ Association showing the make 
during July were not satisfactory. The total make of pig 
iron by 121 blast furnaces amounted to 158,126 tons, an in. 
crease of 12,905 over'the same amount last year. Makers’ 
stocks only amounted to 91,086 tons.. Considering the posi. 
tion of the trade it would not be surprising if prices were in. 
creased during the next few weeks. 


The Finished Iron Trade.—There is great activity in ey 
department of the finished iron trade. The rail mills are aj] 
busy on contracts made some time ago, and orders are sti(| 
coming to hand. To-day the Stockton races are being held 
and a large number of the men in the iron works are making 
a holiday. The races extend over to-morrow and Friday, 
consequently the make in the various mills will this week be 
considerably below the usual output. 


New Works.—There are no fewer than fourteen new blast 
furnaces in course of construction on Tees-side. Messrs. W, 
Whitwell and Co., South Stockton, are making the founda- 
tions for two new furnaces. The Marton Iron Company, 
which was formed a month or two ago, have purchased a site 
near Coatham, and will begin without delay to erect two 
blast furnaces. 


Middlesbrough and the Railway <Accommodation.—Al- 
though the scheme proposed by the North-Eastern Railway 
Company for crossing the Tees at Middlesbrough by a swing 
bridge and improving the railway accommodation between 
the Hartlepool coal field and the iron producing district of 
Cleveland was lost when before Parliament this year, the 
people interested in the trade of Middlesbrough are still alive 
as to the necessity of ater railway facilities between 
Durham and Yorkshire. Yesterday Mr. Ogrecon, of Sunder- 
land, read a lengthy paper at the meeting of the Middles. 
brough Chamber of Commerce, showing the necessity for 
improved railway communication between the north-eastern 
portion of the county of Durham and the district around 
Stockton and Middlesbrough. An influential committee 
was appointed to obtain information on the subject, and to 
co-operate with any parties interested in improving the rail- 
way accommodation so much needed. 


The Nine Hours’ Movement.—There are still no indica- 
tions of either masters or men in the engineering trade at 
Newcastle giving in. The men on strike have left the town 
in small batches week after week, and now the number 
receiving support from the League is 2341. The amount 
paid to each man this week is 5s. 6d. Last week the attem 
of the masters to induce men from Scotland to work at 
factories in Newcastle signally failed; the men brought to 
the Tyne having returned to Dundee. We stated last week 
it was the intention of the masters to import foreign work- 
men. On Monday a meeting of employers was held in 
London, and it was resolved to bring over 2000 engineers 
from the Continent at the joint expense of the employers. It 
is stated, however, that the men have agents in Belgium and 
other places informing the 7 of the state of matters 
in the engineering trade at Newcastle and urging them to 
agitate for additional wages in their own countries. Yester- 
day a large number of men arrived in Newcastle from 
London and were apportioned to the different factories. 


Shipbuilding.—On the Tyne, Wear, and Tees, all the * 
builders are exceedingly busy. As soon as a vessel is launche 
the frame of a new steamer is seen upon the vacated slip 
way. At the various yards there are orders on the books 
which will keep the whole of the hands at present engaged 
fully employed for months to come. 








Braztxran TsitEGRaPHY.—About 1300 miles of telegraph 
have now been constructed in Brazil by the Brazilian Go- 
vernment, viz., from Rio to Porto Aner, from Rio Grande 
to Pelotas, from Rio to Pontal, from Rio to Cafe Frio, from 
Paranagua to Coritiba, &c. A line to Pernambuco, which is 
about to be made, will be about 1250 miles in length, and 
will cost 92,8002. The financial results achieved thus far 
upon the Government telegraph lines do not appear to have 
been thus far very brilliant. e Government secures, how- 
ever, the free transmission of a large number of official tele- 

ams. Private telegraphic correspondence appears also to 

slowly increasing in Brazil. 


Ovr Navy.—The following iron and armour-plated men- 
of-war are at the present time under construction for the 
Government in Her Majesty’s dockyards and by cntza: 
The Fury, armour-plated-turret ship, 4 guns, 5030 tons ad 
1000 horse power engines, building at Pembroke; the Blonde, 
iron steam frigate, cased with wood, 26 guns, 4039 . 
1000 horse power engines, building at Portsmouth ; 
Thunderer, armour-plated turret ship, of 4 guns, aed 
and 800 horse power engines, building at Pembroke; 700 
Rupert, ironclad ram, 4 guns, 3159 tons, engines o ~ 
horse power, building at Chatham ; the Gorgon, double +050 
iron armour-plated turret ship, 4 guns, 2107 tons am 
horse power engines, building at Jarrow-on- ro tens, 
Raleigh, iron frigate sheathed with wood, 22 guns, ’ 
and 800 horse power engines, building at Chatham : 
yard; the Hecate and Hydra, double screw iron & me 350 

lated turret ships, of 4 guns, 2107 tons, and engines 0 +4 

orse power each, building at Poplar and Glasgow; ite 
Frolic, Kestrel, Ready, and Rifleman, double screw — 
gun vessels, of 4 guns, 462 tons, and 100 horse engines 





building at Chatham, 
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the suburban burghs named above have been supplied from | preferential charges. In the correspondin, iod of 1870 
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ow Pig- Iron Market.—The, return of shipments from 
snd teks for the last week is again very good for this time 
of the year, being: foreign, 14,732 tons; coastwise, 6478 
tons ; total, 20,210 tons, Same week Jast year, 8338 .tone ; 
increase for week, 11,872. tens. Total sh for 1871, 
506,504 tons ; same date last year, 389,209 tons ; total in- 
ereaso of shipment, 117,295.tons. The Board of Trade re- 
turns for last month show that the total quantity of iron and 
steel exported from Great Britain to 3lst July, 1871, was 
1,752,432 tons; at the same date last year th were 
1738,629 tons exported. From these figures it will be seen 
that there is upwards of 13,000 tons of an incrcase in our 
exports of iron as compared with the similar date last year, 
showing the gradually advancing improvement in this branch 
of trade, as, at the end of June, the return showed a decrease 
in exports as compared with the same date last year of 
40,000 tons. The stock of iron in store in Glasgow, at 31st 
July, 1871, has been reduced since the same date last year 
by 47,767 tons. 200 tons of iron went into store yesterday, 
and there may be a small lot more to-day, but this is counter- 
balanced by the quantity sent out during the month. Makers 
of special brands are hardly sellers just now. The follow- 
ing are, however, the nominal quotations: Gartsherrie, No. 
1, 72s. 6d.; No.3, 62s. 6d.: Coltness, No. 1, 728. 6d.: No. 
1 62s. 6d.; Summerlee, No. 1, 69s.; No. 3, 62.—f. 0. b. at 
Glasgow; Langloan, No. 1, 65s.; No. 3, 63s., 6d. extra at 
Glasgow; Carnbroe, No. 1, 64s.; No.3, 61s. 6d., 6d. extra at 
Glasgow ; Ardeer and Glengarnock, No. 1, 66s.; No. 3, 61s. 
—f, o.b..at Andyossan; Kinneil, No. 63s.; No. 3, 583s.— 
f.o.b. in the Forth. Messrs. Laidlaw and Sons have secured 
the contract for all the pipes and gas-lighting apparatus for 
Yokohama. They are very full of orders, and there is a better 
fecling as to future prospects amongst the other large iron- 
founders. There is rather more inclination within the last 
few days amongst the bar iron merchants to buy forward, 
but makers are stiff in their prices. A little fluctuation in 
prices has occurred during the past. week. This day week 
60s. 11s. to 61s. 3d. cash, and 61s. 3d. to 61s. 7d. one month, 
were the prices paid; and on the two following days the 
advance continued, the market closing on Friday at 62s. 
4}d. cash, and 62s. 7$d. one month. On Monday 62s. 9d. cash, 
and 63s. one month were paid for many lots. There was a 
decline in the cash price yesterday to 62s. 14d., the month 
price heing nominally 62s. 6d, _‘To-day’s market opened flat, 
the cash price was down at 61s. 103d., butthe tone improved, 
and yesterday’s prices were accepted. The high prices lately 
obtained for pig iron have appecratie stimulated the furnace- 
men and others to seek an advanceof wages. A number of 
furnaces have been damped down at one establishment where 
an advance of 3d. per ton has beem asked by the workmen. 


A Class for Instructing Ploughmen in the Use of the 
Steam Engine.—For a considerable time it has been in con- 
templation to form a class of ploughmen at Fordoun Station 
to communicate a knowledge of steam and the management 
of the steam engine. In March last two or three meetings 
were held in the market booth of Fordoun, when Mr. Crabb, 
schoolmaster, Waterlair, lectured to considerable meetings 
of young ploughmen on steam, and the elements of me- 
chanics. ‘The ladies of the district have worked, and pur- 
chased a small steam engine of half a horse power for the 
purpose of illustrating a contemplated course of lectures 
next winter, and last week the committee received two 
small model steam engines, with plough, grubber, and com- 
plete set of tackle, from Messrs. as and Co., Leeds, for 
the use of the class. Mr. Greig, Harvieston, and Mr. Curror, 
secretary to the Seottish Chamber of Agriculture, are taking 
a me interest. in the class. Young farmers and young 
ploughmen are, specially requested to attend, as it is entirely 
for their benefit and improvement that the class is to be con- 
ducted. A good many Kincardineshire-men could be named 
who are now earning 2002..or 300}. a year who have risen 
from the plough-tail during the last ten years. If the class 
is well supported during the ensuing winter, it may enable 
many to follow their example. 


Glasgow and Suburban Tramways.—The Corporation of 
Glasgow are about to commence the construction of some 
nine miles of street tramways, and are advertising for offers 
for the ——— works. In order to form connexions be- 
tween them and certain towns and mining villages to the 
east of Glasgow, a new company has been projected, called 
the Glasgow, Bothwell, Hamilton, and Wishaw Tramways 
Company, with a capital of 110,0007, in 11,000 shares. The 
provisional directorate includes a number of gentlemen who 
are connected with the extensive coal-fields and ironworks in 
the neighbourhood of the propused tramway line and its 


branches. The length of the li i ine- 
anges gth of the lines proposed is about nine 


Appointment of Engineer for the Edinburgh Tramways.— 
Ata meeting of the Edinburgh Town Council, yesterday, 
Mr. Hugh C. Bell, C.E., was appointed. engineer for the 
(ramways now in course of construction in the Scottish 
metzopolis. Mr. Romanes, C.E., member of the Town 
rtm was a candidate for the appointment, but he with- 
i te ie only. other cendiate who was nominated was 

~M on, who received fourteen yot ai : 
teen given to Mr. Bell. eros date 


New Engines for the Glasgow Fire Brigade.Two new 
engines, supplied by Messrs. Shand, Mason, and-Co., of 


ndon, have just been added to the plant of the Glasgow 
Fire Brigade. © They are very excellent specimens of their 
kind, the resu 


that they po : 1 @ trial made = week has proved 
t ssess A e necessa ualificati for doi 
their. work expeditiously and well.” 7 sate Srv 


Partick, Hillhead, and Maryhill Ga. 
: : s Com .—Th 
ierte made to establish a rel a i company in 
suburbs, to be independent of the Glasgow ation 


685 authorities, are making some show of progress, Hitherto 





acres, and lying between the Forth and Clyde Canal and 
the line of the new Stobcross Railway, has been secured 
— a ee anes te given to bee yer ae | 
an ; tivi —_ , Glasgow, to prepare plans an 
specifications for a siding from the railway into the works; 
and the manager, Mr. James Hislop, late manager. of the 
Ayr Gas Company, is about to prepare plans and specifica- 


Whitsunday next, 

Parliamentary Vote for Anstruther Harbour.—Among 
the votes taken in supply in the House of Commons on 
Saturday last, was one of 70001, for the harbour of An- 
struther in Fifeshire. 


Advance of Miners’ Wages:—The miners in the district of 
Maryhill, near Glasgow, have for several wecks been engaged 
in carrying on-an agitation for an advance of wages,: Their 
efforts for a time collapsed, but they were lately renewed and 
a strike resulted, as the employers would not grant any ad- 
vance. The strike only lasted for two or three days, and last 
week the Jordanhill men, who were the prime movers, re- 
ceived intimation of an advance of sixpence per day being 
granted. When the men at the other collieries conveyed the 
information to their respective employers the advance was 
very generally conceded. 


The Government and Scientific Hducation.—I understand 
that an eminent scientific gentleman, whois a member of the 
Royal Commission on Scientific Education, has recently 
visited Glasgow for the purpose of inquiring regarding the 
facilities which the city offers for being the seat of one of the 
local science colleges, which, it is understood, the Goyern- 
ment is disposed to establish in such important industrial 
centres as require and are desirous of having them. . Hein- 
spected the internal arrangements and scientific apparatus in 
lode University, which may be regarded as the parent 
of the mechanics’ institutions now so numerous through- 
out the country, and expressed himself much pleased with the 
same. 

Large Iron Water Wheel.—A high-breast water wheel, 
40 ft. in diameter and 10 ft. in width, constructed entirely of 
iron, has been made by Messrs. Thomson, Brothers, and Co., 
Douglas Foundry, Dundee. ‘The outside rings are suspended 
by radial and diagonal rods from strong cast-iron centres 
keyed in a wrought-iron axle. There is no centre ring, the 
buckets and soleing being in one width. There are 80 buckets 
stayed to each other by wrought iron. The power is taken 
from the wheel by an internal toothed wheel nearly the 
diameter of the water wheel, and bolted to its shrouding. 


New. Line of Steamers for the Cardiff and New York 
Trade.—Messrs. William Simons and Co., London Works, 
Renfrew, are building several vessels for the South Wales 
Atlantic yt Company, a company which has recently 
been formed for the purpose of running a line of steamers 
between Cardiff and New York. Mr. C. R.M. Talbot, M.P. 
for Glamorganshire, who, with the Marquis of Bute, and 
other influential gentlemen, has a deep interest in this pro- 
ject, visited the Clyde last week in his steam yacht, Lynx, 
formerly one of Messrs. Burns’ Glasgow and Liverpool fleet, 
and inspected the vessels being built by Messrs. Simons and 
Co. 








NOTES FROM THE SOUTH-WEST. 


Llynvi Railway.— The improvement in the traffic re- 
ceipts of this company enables the directors to declare a divi- 
dend at the rate of 3 per cent. per annum on the ordinary 
stock for the first six months of this year. The works of the 
line from Black Mill to Hendreforgan on the Ely Valley 
extension line have progressed slowly, owing to delay in the 
acquisition of the necessary land. The directors having, 
however, now secured possession of most of the land seen 
the construction of the link will be pushed on with vigour. 


Trade at Newport.—The quantity of coal exported from 
Newport. in July to foreign ports was 33,877 tons; the 
quantity exported coastwise was also 65,969 tons. ‘The total 
quantity of pig, bar, and railway iron exported from New- 
port during July was 11,890 tons, of which 1657 tons went 
to Buenos Ayres, 1000 tons to New Orleans, 4231 tons to 
New York, 1238 tons to Portland, and 1150 tons to Talca- 
huano. The iron trade remains fairly active. Steel rails 
command an ingreasing sale, and it appears to be thought 


would be experienced in securing additional contracts. 


Monmouthshire Railway.—This line has begun the. cur- | 
rent half year well. In five weeks the receipts were 17,6341. . 
against 15,009/. in the corresponding period of 1870, 

State of Trade at Merthyr.—The state -of. the iron trade! 
about rthyr Tydfil. continues satisfactory, good orders 
being on hand both on American and Canadian account. 
Considerable shipments of rails have been made to Montreal, 
a fair export trade has.also been done in bars. ‘The coal 
trade about Merthyr displays a fair amount of activity. 

Great Western Railway.—The directors of this company 
have agreed to lay down the narrow gauge from Didcot over 
the whole of the company’s system in South Wales. 

American Steamers from Cardiff.—Messrs. Simons and 
Co., of Renfrew, are now. engaged upon some steamers for 
the South Wales Atlantic Steamship Company, which was 
recently formed for the purpose of’ running a line of steamers 
under the management of Mr. Laughland between Cardiff 
and New York. ‘Ihe Marquis of Bute, Mr. C. R. M. Talbot, | 
M.P., and other gentlemen aro largely interested in fhe com-' 
pany. 

Taff Vale Railway.—The balance: of net profit) realised 
by this undertaking, for the six months ending June 30;"was' 





for | The 


tions for the works, which are expected to be in operation at | 4, 


that, even if the make were largely extended, no difficulty |- ‘ 


8241, was absorbed by debenture an: erential char 

doubling of the line betacon Saeed wad Teouerbett in 
the Rhondda Valley has been completed. : ; 

Newport. Gas. Company.—The renewal of one of the gas- 
holders of the Newport Gas Company has been near! ~ =f 
pleted. Tportant sepaits are required to be carried out in 
another of the gasholders, and are now being examined by . 

@ company’s engineér. et 
South Wales Steam .Coal Trade.—The strike among tho 
steam coal colliers of South Wales has. lingered on, but 
the production appears to be reviving to some little extent 
notwithstanding. This strike has been a lamentable affair 
alike to employers and employed: It is deeply to be desired 
that some satisfactory adjustment could be secured of the 
miserable strife, and this adj ent seems likely to be now 
effected by means of arbitration. m” 


Welsh Shipping Movements.—The John Wesley has cleared 
from Cardiff tor Hamburg with 160 tons of railway iron’ sup- 
— by the Dowlais Iron Company. The Alice M. Minott 

as cleared from Cardiff for New York with 1460 tons of rail- 
way iron supplied by Mr. R. Crawshay.. The Margaret, screw 
pay has — — oa o i with a tons of 
railway iron supplied by the mney Iron Company. 
Lhe Uagziah has daeel from Dotitt os Smyrna with 
811 tons of bar iron, supplied by Mr. W. Crawshay.. The 
Warwickshire has cleared from Cardiff for Pisaqua with 
950 tons of railway iron supplied by the Aberdare Iron Com- 
ny. The ina has cleared from Newport for Galveston 
with 750 tons of iron eo by the Ebbw Vale Company. 
The Hertig Oscar Fredrik has cleared ‘from Newport for 
Buenos Ayres with 315 tons of iron. Th Wetterhorn has 
cleared from Cardiff for Mobile with 976 tons of railway iron 
supplied by Messrs. Guest and Co. 


Newport Alexandra Docks.—It is now generally under- 
stood that the Great Western Railway Company will sub- 
scribe towards the completion of the Alexandra Docks at 
Newport. The docks will probably prove very convenient 
for the Great Western, especially in connexion with the 
Aberdare coal traflic. 


Midland Railway.—In the half-year ending June 30, the 
Midland Railway Upmpany expended 10,566/. in the con- 
struction of a new gount shed and sidings at Cheltenham. 
A sum of 1052/. was expended on a new coal-shed and 
sidings. at Gloucester; and 19271. was devoted to a new 
goods’ shed, coal wharf, and sidings at Bristol. The great 
system of the Midland it gteadily growing in all directions. 

Forest of Dean Iron CO y.—This company has put in 
blast a new furnace at Parkend.'. The furnace, which is 
fitted with all the most improved appliances, will enable the 
company to Considerably increase its production of iron 
The aoe for Forest iron is yery active, and exceeds the 
supply. 

State of Trade at Swansea.—The cipal iron works at 
Swansea are fully in the Benern.s of orders which 
have been on their books for some little time. Additional 
contracts also continue to come to hand. The demand which 
prevails is principally on American and continental account, 
the home trade not being very active. 


The Severn.—The Gatcombe-bridge scheme has been re- 
vived, being promoted by a company taking the name of the 
Western Junction Company. ‘The place at which it is pro- 

to span the Severn is regarded as a convenient one 
from a Forest-of-Dean soe of view. Little difficulty is ex- 
pected to be experienced on the western side of the estuary 
in connecting the bridge with the new docks, the Midland 
Railway fr Landon, &e. 


The Gnoll Collieries.—An engine of 200 horse power has 
been erected for the purpose of removing water from the 
Gnoll collieries. The engine has beén put in operation, and 
has worked extremely well. 


South Wales Ooal and Metal Markets—A market was 
held on Saturday at Swansea. There was only a moderate 
attendance, and but little business of importance was trans- 
acted. An advance of 2s. 6d. per. ton. was, however, 
established in No. 3 hematite iron, and prices appear to ho 
still tending upwards. Mr. Roberts, representative of Mr. 
C. D. Philips, of Newport, showed some samples of lubrica- 
ting oils and a mew patent can, and utivereat steam pump. 








FULLY DEVELOPED TrapEs’ UntonisM.—Tho Times says, 
‘San Francisco advices intimate that although, “ if thero 
be any part of the earth where trade union outrages are 
more hideous and inexcusable than elsewhere, it. is Cali- 
fornia; the worst features of the evil are to be witnessed in 
that state.. At the Amador mines the hands-are on strike, 
‘and have taken to murdering their employers.’ In their 
latest attack they had killed the bookkeeper, and their 
purpose seems to be ‘to murder the officers and others in 


charge of the mine, to take possession of it themselves, and 


run it for their own benefit on the conimunistic plan.’ 
Until ey a wt of oro sedge had been pro- 
tecting the property, but on # solemn ple on the’ of 
the strikers to» be peaceable, this toree was withteawn. 
‘ Hardly, however, were the soldiers’ backs turned when 
the ers peremptorily demanded that men not belonging 
to the union should be discharged by the company, and that 
men who had been turned off in consequence of the ;strike 
should be reinstated. The enmpeny refused these conditions 
~-hence the murders,’’ The New York papers, commenting 
on this development, remark that it will be an imperative 
duty for the governor of the state to. march his soldiers 
again to the mine, ‘and’ enforce order with bullets and 
bayonets, anid-cause the arrest and speedy trial of the 
assassins.’ 





105,907/., of which 38,263/. was tabsorbed by debenture and 
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RECENT PATENTS. 


Tne following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2299, 10d.) Joseph Whitehead Broadbent, of Old- 
"pes arrangements for removing the scum from 

ilers. According to one arrangement included in 

the scummer is made of two plates secured to- 
gether parallel to each other with a space between them. 
The lower of these plates carries a slab of baked clay, or 
similar material, while the upper one is flanged obliquely 
upwards around its periphery, and is connected by an ar- 
rangement of jointed pipes, with an external discharge pipe, 
having a scum cock as usual. The plates and clay slab are 
balanced by a counterweight and they thus form a com- 
bined float and scummer, the scum reaching the discharge 
pipe through the opening between the top of the clay slab 
and the underside of the top plate. It will be seen from 
what we have said that the arrangement enables the scum 
to be blown off with the water at any level. 

(No. 2805, 1s. 6d.) Richard Christopher Rapier, of 5, 
Westminster Chambers, patents an arrangement of locking 
apparatus for railway switches and signals, which possesses 
many good points and which we hope on a future occasion 
to describe fully. 

‘No. 2807, 38.) Charles Frederic Collan, of Wheal Zion, 
Cornwall, patents arrangements of ore dressing machinery 
which it would be impossible for us to describe briefly. 

(No. 2315, 10d.) Squire Farron, of Ashton-under-Lyne, 
patents arrangements of reducing valves. According to 
these plans the steam is made to pass an equilibrium valve, 
the spindle of which passes through a stuffing box and is 
coupled to a loaded lever, this lever being in its turn 


ham, 
steam 
these 


attached to an oval spring tube bent to a C-form and, in 
fact, resembling the tube of a Bourdon pressure gauge. This 
tube is exposed internally to the pressure of the steam 
which has passed the valve and any increase in that pressure 
tends to straighten the tube, and thus by closing the valve 
reduces the pressure to its normal amount. The annexed 
sketch will explain this arrangement—which appears a pro- 
mising one—more clearly. The only point on which we 
feel doubtful is the influen’e of the stuffing-box friction. 

(No. 2821, 10d.) John Robinson and John Smith, of 
Rochdale, patent machinery for cutting wood for manu- 
facturing paper pulp. We cannot describe this machinery 
in detail bere; but we may state that its main features 
consist in the employment of combined cutters and lancing 
instruments, the revolving cutter blocks carrying these 
tools being disposed so that the periphery of one overhangs 
that of the other. 

(No. 2880, 7s.) William Edward Newton, of 66, Chancery- 
Jane, patents, as the agent of Richard March Hoe, of New 
York, various improvements in tae construction of printing 

. This is an important specification; but it is 
far too voluminous for us to give an account of its contents. 

(No. 2383, 8d.) Isaac Brown, of Elm Croft Grange, 
Edin patents the manufacture in siti, by means of 
a portable lead pipe press, of thin lead pipes suitable for 
irrigation purposes, the pipes thus made being laid as they 
issue from the press. The object of these plans is to avoid 
the difficulties attending the transport of thin lead pipes of 
2 in. or 24 in. in diameter, and at the same time to enable 
the pipes to be deposited in long lengths without joint. 





(No. 2834, 1s, 8d.) Alfred Alexander and David Lansley, 
of Cirencester, patent arrangements of feed-water heaters 
for portable engines. According to these plans the feed 
water on its way to the boiler is pumped through an annular 
casing surrounding the smokebox, or in some cases forming 
the latter, this casing being in free communication with the 
boiler. We see nothing new in these plans. The patent 
also includes an arrangement of pump valves for enabling 
the feed to be sent through the heater or into the boiler 
direct, at pleasure. 

(No. 2335, 8d.) Henry James Hogg King, of Glasgow, 
patents an arrangement of feeding apparatus for carding 
engines. The main features in this arrangement consist in 
applying a backwardly revolving paddle combined with a 
vibrating finger plate for distributing or equalising the 
fibrous materials on the feed apfon, while a vibratory motion 
is also imparted to the board or plate over which the ma- 
terials fall upon the apron. 

(No. 2849, 10d.) Thomas Frederick Henley, of Pimlico, 
patents the arrangement of tunnelling machine illustrated 
and described by us on pages 22 and 23 of our last volume. 
We notice that our description of this machine has been 
embodied in the specification of the patent, and in fact the 
specification consists of but little else. 








STEAM BOILER LEGISLATION. 

Second Report of the Committee appointed to ider and 
report on the various plans proposed for Legislating on the 
subject of Steam Boiler Ezplosions, with a view to their 
Pr tion, the Ci itt isting of Sir William Fair- 
bairn, Bart., C.E., LL.D., F.R.8., &., John Penn, C.E., 
F.B.S., Frederick J. Bramwell, C.E., Hugh Mason, Samuel 








Rigby, Thomas Schofield, Charles F. Beyer, C.E., Thomas | 


Webster, Q.C., and Lavington E. Fletcher, C.E. 

Since the first report on the subject of “ Steam Boiler 
Legislation” was presented to the meeting of the British 
Association, held last year at Liverpool, the Parliamentary 
Committee “ appointed to inquire into the cause of Steam 
Boiler Explosions and the best means of preventing them” 
have presented their report. 


\ NY RS \ Ws N 
SMA SER \\Wns 

NI. EAS TARA 

The consideration of the result of the Parliamentary Com- 
mittee’s inquiry clearly becomes one of the most important 
duties in reporting to the British Association on “ the various 
plans proposed for legislating on Steam Boiler Explosions, 
with a view to their Prevention.” Unfortunately, however, the 
Parliamen report has been so recently published that 
there has not been time for its due consideration, or for the 
committee appointed to treat on this subject to meet and 
confer thereon. Under these circumstances it has been 
thought best not to attempt to enter upon the subject on the 
present occasion ; but to postpone doing so until next year, 
after having an opportunity of watching the development 
of the measure, and its working when carried into actual 
practice; and therefore, in order that they might be in a 
position to report thereon to the next meeting of the British 
Association, the committee would beg to suggest their reap- 


pointment. 
(Signed on behalf of the Committee), 
Wittram Farrsarey, Chairman. 
Manchester, July 27, 1871. 
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PRIVATE BILLS IN PARLIAMENT. 

DvuxiNG the present week two more batches of Private Bills. 
have received Royal assent. Those on Monday were the 
Metropolitan Tramways Provisional Orders Suspension, the 
Sewage Utilisation, the Tramways Provisional Con- 
firmation, the Lyme Regis Railway, the North and South- 
Western Junction Railway, the Harrow, Edgware, and 
London Railway, the Mersey Dock and Harbour (No. 2), the 
Midland and Great Eastern (Alexandra Park Branch) 
Railway (New Alexandra Park Railway), the West Lanca- 
shire way, the Mersey Railway, and the Euston, St. 
Pancras, Charing-cross Railway. The Commissioners 
were the Duke of St. Alban’s, the Marquis of Aylesbury, 
Viscount Halifax, and Lord de Tabley. On Wednesday the 
London and Aylesbury Railway Bill received the Royal 
assent, the Commissioners being the Lord Chancellor, the 
Marquis of Ripon, and Viscount ifax. 





AnoTHer Toames Supway.—A peeete has been is- 
sued of the Southwark and City Subway Company, with 
a capital of 100,000/. in shares of 10/., for an 
underground subway from St. ’s Church, in the 
Borough, to Arthur-street, on the City side of London Bridge, 
on the principle already carried out in the Tower Subway, 
which a. under the Thames between Southwark and 
Tower-Hill. 


| ON AN AUTOMATIC DISCHARGE GAUGEs* 
| By Tuomas Stevenson, F.R.S.E., M.LC.E. 

Next in importance to a knowledge of the rainfall 
| district of country is the determination of the constans fea? 
| sorption and eva ion. While the actual amount of rainfal] 
is doubtless of value in meteorology, it is the available rainfall, 
or that which passes off the which is required to be 
known in all cases of water supply; and it has also an im. 
— on the subject of agriculture. This quanti 
varies with different localities, depending on the geol ay 
formation, the nature of the vegetation, and steepness of the 
= of the hills and mountains. 

f a reservoir were of sufficient capacity to store up the 
whole of the available annual rainfall due to a given catch. 
ment area, we should then be able to obtain the uired 
constant with perfect accuracy. This, however, pro! ly 
exists nowhere, for in all reservoirs for the supply of towns a 
large quantity of water passes off by the waste weir or edge. 
board, which is placed near the top of the embankment. The 
usual mode of ascertaining the quantity thus going to waste 
is by measuring once or twice a day during floods the level 
of the water above the top of the olgsbeal, from which, by 
means of well-known formule, the quantity passing off js 
easily computed. It must be obvious that from such limited 
observations the quantity going to waste can only be very 
approximately ascertained, for the level of the water in the 
reservoir during floods is liable to great fluctuation. 

Self-registering apparatus for indicating the variations in 
level, with the periods corresponding to such variations, 
might be formed by a float connected with a marker acti 
on a cylinder moved by clockwork. Another, and probably 
a simpler yaa was referred to by me at the last meet. 
ing of the Scottish Meteorological Society. Since then the 
details of the proposal have been drawn out and will now be 
descri A represents a cross section of a reservoir taken 
through the waste weir. Bisa pipe perforated with small 
holes like a rose, the lowest hole in which is placed on the 
same level as the top of the edgeboard. A tube connects this 
with the tank, C, which has a float with graduated rod, and 
from this tank a pipe, D, with waste valve, is led through 
the waste weir. 

Whenever the water in the reservoir rises to the level of 
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the top of the edgeboard it begins to flow into the tank 
through the lowest perforation, and as the water rises it will 
va 4 _ more of these holes, and thus the water which 

ows into the tank will remain a constant submultiple of what 
flows over the weir, and can be read by the sluice-keeper on 
the graduated rod. After the height of the float is read 
off the tank is emptied by opening the waste valve, when the 
water will escape over the down-stream side of the embank- 
ment, and the float will sink to zero on the graduated stem. 
The values of the readings on the graduated stem must be 
found experimentally betore the instrument is used by the 
immersion in water of the perforated tube at different levels, 
so as to ascertain the quantity ing through the holes at 
different levels of immersion. he order to prevent dust from 
choking up the orifices, a protecting tube should be 
placed over the rose tube. In a properly constructed reser- 
voir the length of the waste weir should be so designed as 
never to have a greater height of water than 1 ft. or 18 in. 
passing over it in heavy floods, so that the perforated tube 
need not be longer than about 18 in. The capacity of the 
tank must be proportioned to the size of the perforations in 
the tube (which should be arr spirally ) and the number 
of hours when the sluice-keeper is absent, which at the mazi- 
mum will probably be from 9 p.m. to 6 or 7 a.m, which 
would require about nine or ten hours’ storage. 





Garrison Pornt Fort.—The new casemated fort at 
Garrison Point, Sheerness, which is being built for the de- 
fence of the River Medway, is rapidly approaching comple- 
tion. The whole of the granite work was finished some time 
since, and is now sufficiently firm to allow the arming 
—- to be proceeded with. About half of the armour 
patos which are to protect the embrasures have already 

n fixed, and fourteen of the thirty-eight heavy rifled guns 
with which the fort is to be armed are mounted. These are 
9-inch guns, weighing 12 tons each, and throwing projectiles 
of 2501b. weight with a force considered capable of pene- 
trating any ordinary ironclad ship at ranges of about 1000 

ards. The fort is what sailors term a “ two-decker,” there 
lee a double tier of , nineteen in each tier. It is m 
shape like the letter the round side being armed, and 
fronting the mouths of the Thames and Medway, and a con- 
siderable extent of the seaboard, while the straight part 
ro § the gorge or entrance on the land side, and 1s un- 
arm: 


* Paper read before Section G of the British Association. 
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BAUSCHINGER’S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 
(Continued from page 84.) 

WE must now again refer to page 18 of the pre- 
sent volume, where the valves, together with the ar- 
rangements of the eccentrics and gear belonging to 
engines A, B, C, and D, are illustrated ; we should, 
however, in the first place, correct an error which 
has occurred in scaling some of those figures distin- 
guished by the affix a. The scale, namely, of Figs. 
la, 2a, and 3 a, is 3in. to the foot, and that of Fig. 
4a, 1} in. to the foot, instead of } in. to the foot, as 
stated. As we have already mentioned, in describing 
the various engines (see Table I., on page 1), engines 
A and B are of exactly identical dimensions, except 
throw of eccentrics and lead, but, as will be noticed, 
on page 18, the valve of engine B is also provided 
with less inside lap than is the case in engine A. 
Owing to this circumstance, the pre-release of 
engine, B, as shown by the Pable on page 83 of our 
last number but one,ag*@onsiderably greater than 
in the former engine; fis still’ more in engine C, 
while in the case of thedeurth @ngine, D, the valve 
was unequally set, so thatithe amount of pre-release 
was, of course, also usiequal at the two ends of the 
cylinder. The two degr@@s of expansion, correspond- 
ing to the numbers of #*metch” given in our Table, 
are for the four engin@#/about the same, the point of 
cut-off being in one cae from 50 to 60 per cent., 
and when cutting off short from 22 to 25 per cent. 
of the length of stroke The indicator experiments 
on these engines show+—as we have already stated 
—that with ample premature release, the back pres- 
sure becomes reduced to’an almost imperceptible 
amount; also that a good pre+release is especially 
valuable at high speeds. In this respect, the curves 
taken from engine B, compare very favourably 
with those of engine Av: It is, in fact, the good 
results obtained with the former engine, particularly 
when working express traffie; which have led Pro- 
fessor Bauschinger to the conelasion that inside lap 
may be dispensed with im the shifting link motion. 
With this we agree, as an ample opening for the 
escape of the steam at the end of the stroke, is of 
great importance, and with a link motion of normal 
proportions, the outside lap*of the valve assures 
quite a sufficient amount of compression. 

We will next examine the stztking effect which is 
produced on the back pressure by a combination of 
circumstances, and which is common to most engines 
fitted with a single blast pipe; diagrams Nos. 17 
and 18 on page 42 show the effect referred to. 
Instead of continuing in a straight line to the be- 
ginning of compression, the back pressure line: is 
marked by several rises and subsequent falls which 
cause a considerable deviation from its original 
level, and involve, of course, a corresponding loss of 
effective pressure,- This condition must be at- 
tributed chiefly to the influence of the exhaust of 
one cylinder on that of the other cylinder, and its 
varying effect depends in its turn upon the form of 
the union pipe, the pressuré ofthe steam at the 
beginning of the discharge, the amount of pre-re- 








lease, and, finally, upon the nature of the discharge 
pipe and nozzle. In all cases, where both cylinders 
discharge their steam through the same blast-pipe, 
the cylinders are, at certain parts of the stroke, 
more or less in direct connexion with each other, so 
that the exhaust steam issuing from one cylinder 


causes an additional back pressure, in the other at 
about the middle of its stack. 

Fig. 21 illustrates the manner in which, in en- 
gines A and B, the steam from the two cylinders 
is discharged into the blast pipe, while in diagrams, 
Nos. 5 to 10, on page 52, thetmfluence of the issuing 
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Bauschinger also experimented on an engine fitted 
with Kirchweger’s feed-water heater, in order to 
ascertain its effect upon the back pressure in front 
of the piston. The indicator, however, did not 
show any change in the back pressure line of the 
diagrams, no matter whether Kirchweger’s appa- 
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steam froti ome cylinder is ¢@learlyimarked on the 
back pressure @f the other cylinder, Inthe case of 
engine B, “this peculiarity ig still more apparent, 
since the escape of the steam‘at the opening of the 
exhaust takes place more rapidly ‘and producing thus 
a vigorous blow) as it were; from One eylinder into 
the other. “In’engine G, the two’ cylinders dis- 
charge theirBteam as illustrated’ in Fig. 22. This 
engine, we should state, was formerly provided 
with a condensing arrangement so that the exhaust 
was conducted by means of a branch’ pipe into the 
tender. In consequence of this, a direct communi- 
cation between the two cylinders was established, 
which cireumstance accounts for the irregularities of 
the back pressure lines of diagrams Nos, 17 and 18. 
Engine H represents the only case of an engine 
fitted with two blast pipes, discharging, however, 
through a common orifice, and this is also the only 
ease where the back pressure in one cylinder is not 
affected by the steam issuing from the other. It is 
certainly not difficult to devise proper arrangements, 
whereby the unfavourable influence of one cylin- 
der on its neighbour can be neutralised; the steam 
may be either discharged by means of two separate 
nozzles as frequently employed by the Americans, 
and to which arrangement, the case of engine H 
just mentioned, presents the nearest approach, or a 
single blast pipe can be so shaped that the two 
discharges are kept distinct until they are close to 
the blast pipe orifice, 

As we formerly stated, most of the engines of 
the Bavarian State railways are fitted with an 
arrangement by means of which the area of the 
exhaust nozzle can be changed within certain limits, 
a contrivance which is very useful for producing a 
more vigorous draught in the boiler. On the other 
hand, a reduced area of the blast orifice will also 
materially affect the baek pressuré in the cylinder, 
since a greater effort is necessary to effect the dis- 
charge of the steam. The effect of varying areas 
of the exhaust nozzle on the back pressure in the 
cylinder, is distinctly shown in the following Table : 
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In the course of the above trials, Professor 
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ratus was at work or not and from these observa- 
tions it may be inferred that, as regards the abso- 
lute power of the engine, it is indifferent whether 
the exhaust be discharged. through its ordinary 
channel, or whether it be employed for the purpose 
of heating the feed water. The manner in which 
the exhaust steam was taken off for heating pur- 
poses in the engine fitted with Kirchweger’s ap- 
paratus, is shown in Fig. 23. 








WALKER'S FIRE-PROOF FLOORING. 

WE need hardly remind our readers that the recent events 
in Paris have caused the destruction of a vast number of 
houses, and that consequently there will be plenty of work 
for architects and builders for some time to come. In order 
to aid in this work of restoration a French company has been 
formed for the purpose of building at least a thousand houses 
in Paris. One of the objects they have in view in the con- 
struction of these houses is to render them fire-proof, and we 
are informed that the principle they have selected is that il- 
lustrated in the accompanying engraving. Itis the patented 
invention of Mr. John Walker, engineer, of No. 12, James- 
street, Old-street, St. Luke’s, and it is claimed that it pos- 
sesses several advantages as a fire-proof floor over ordinary 
systems. It will be seen that the main bearing girders are 
of timber measuring about 9 in. by 7 in., enclosed in 
and strengthened by double angle irons of Z pattern. Upon 
the outer flanges of the angle irons rest the joists, which are 





10 ft. long, and are placed about 15 in. apart, centre to centre. 
The joists are formed of timber battens, 6in. deep and 1 in. 
thick, sandwiched between two angle irons of the same depth 
as the timber. The flanges of the angle irons carry tiles 
12 in. square, and formed *with a filleting on those parts of 
the underside which rest on the angle irons. Upon the tiles 
a bed of concrete, about 2in. thick, is laid. The timber of 
the main bearers, and also that of the joists, is rendered non- 
inflammable before it is worked up. The floor boards are laid 
upon the joists, the timber of which enables the boards to be 
attached by nails, as in an ordinary floor. The laths for the 
ceiling beneath are attached to the underside of sp in 
a similar manner, and the fillet on the tiles affords ample 
space for the keying of the plaster. In this arrangement wo 
have a light yet firm fire-proof floor, embodying many of the 
advantages of the ordinary timber system, in conjunction 
with safety in case of conflagration. 








Bombay Harpour.—Permanent defence works in the 
harbour of Bombay continue suspended, the designs being 
still under discussion. Some temporary works have, how- 
ever, been constructed upon the several sites in which the 
guns recently received have been mounted. 
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PUMPING ENGINES AT THE BRUNSWICK WATER WORKS. 
(For Description, see Page 124.) 
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lines in the south-east of France, which had been broken 
up and destroyed during the retreat of the French army. 
The Weissenburg-Duneville line was got into working 
order by August 19, 1870, and notwithstanding the almost 
entire destruction of the line from Luneville to Nancy, it 
was made fit to be used again for military purposes on 
August 22nd, and that not only as far as Nancy, but even 
northward over Pont-&-Mousson to Ars, on the Moselle, 
2 miles from Metz. But the greatest obstacle remained to 
be removed on the line from Nancy to Paris, namely, the 
tunnel at Nanteuil, 944 metres long, which had been blown 
up by French engineers, by means of mines in the side 
walls. Not only had the whole masonry structure been 
completely destroyed for a length of over 30 metres, but 
also the mountain above it, between 60 and 90 metres high, 
had been greatly shaken, and had partly fallen into the 
tunnel, and partly in front of it. The German engineers 
stated that the destruction had been most frightful. 
To clear away this obstacle a great number of miners 
and labourers were at once called from Germany, and in 
company with a few hundred carpenters, worked during 
four weeks day and night, in order to replace the blown-up 
brickwork by timber framing, when, on November the 
9th, the loose portion of the mountain slipped further down, 
and, breaking several of the strongest beams, made it im- 
possible to proceed with the work. Without any further 
loss of time, the engineer-in-chief of the railway depart- 
ment ordered the laying down of a new line of rails for car- 
rying the traffic, not through, but around the mountain, 
and more than 1000 men were soon eng: on this im- 
portant work, which was executed in twenty-three working 
days. 
Besides the four corps of railway engineers attached to 
the German armies, an additional corps was formed partly 
of French railway servants and partly of German soldiers ; 
this additional corps was placed under the command of a 
German engineer, M. Glaser, who, until the outbreak of 
the war, had been employed for several years on some of the 
rincipal French railways, but who had been expelled from 
France by the well-known order of the French Government. 
His services were, of course, at once accepted by the German 
Government, and he carried out with his corps some of the 
most important works executed during the war. Two of 
the chief works executed by M. Glaser were the bridge 
over the Marne canal, and the bridge over the river Marne 
itself at Chalons. These two bridges (Figs. 5 and 6 on 
page 119), as well as the structure for bridging over the 
marshes between them (the two bridges connected by this 
structure had been built of timber, and had a length of 


5580 ft.) had been burnt down by the aid of petroleum by | goods 


the French troops on the 27th of August.* The rebuild- 
ing commenced on September 9th, by erecting two fixed 
timber bridges over the Marne and the canal, and by sub- 
stituting an embankment for the timber structure across 
the marshes between the two bridges. The whole work was 
done on October 5th, having occupied twenty-five days only. 

At the same time there had to be repaired the greatly 
damaged lines from Boulzicourt to Rheims, Fismes-Soissons, 
and from Rheims to Rilly and to Chalons, over the bridges 
mentioned above ; these lines represented a length of about 
125 miles. 

M. Glaser next undertook the reconstruction of the iron 
bridge over the Aisne canal, between Rheims and Soissons, 
as well as the repairing of the tunnel on the line from 
Rheims to Epernay, the southern portion of which had 
been blown up. After making all necessary arrangements 
for the execution of these works, by procuring the required 
number of workmen, and by obtaining a sufficient quantity 
of material for bridge and tunnel, M. Glaser was appointed 
engineer of the railways in the district occupied by the 
army of the Maas. The first duty was to repair the rail- 
way bridge over the river Oise, on the line between Chan- 
tilly and Creil, which had been destroyed on September 13 
by French troops. The great importance of this line of 
rails will be understood at once from an inspection of a 
map; it forms a part of the main line which connects the 
northern provinces of France with Paris, and thus with the 
then investing German armies. 

In order to effect only the most primitive connexion 
between the two banks of the Oise at the site of the de- 
stroyed bridge, all vessels and boats that could be obtained 
in any way, were collected, and by means of them a pon- 
toon bridge was thrown over the Oise during the time from 
the 7th to the 17th of October (see dotted line in Fig. 4, 
page 119). The two inclined planes, by means of which 
this bridge had to be connected with the higher embank- 
ments, involved the construction of a line of rails of about 
one mile in length. The trains from Chantilly and Creil 
were brought close to the inelined planes, and the carriages 
were then drawn over the bridges on the left-hand bank of 
the river, by means of a portable engine, and on the right- 
hand bank by means of horses. Between the 17th of 
October to the 22nd of December, 2400 wagons or carriages 
were drawn in this manner over the bridge, and taking 
only two-thirds of that number as loaded, on the average, 
with about 100 centners, or, say, 5 tons, we get a total 
load transported of 8000 tons. 

But simultaneously with the opening of the pontoon 
bridge, the construction of a fixed bridge had been com- 
menced beyond the site of the former. The arches of the 





* Of the old bridge there remained, however, the piles, 
a, a (Fig. 6), which projected above the level of the water, 
and to which were secured the piles of the new structure. 





old bridge—an arched bridge with three openings, each of 

92 ft. span—had been entirely destroyed, and although the 

abutment on the right-hand bank had remained solid up to 

the springing of the arches, the other abutment, as well as 

the two central piers, had been damaged in such a manner 

that it became impossible to repair them at that advanced 

time of the year, so as to use them for erecting a lattice 

bridge in place of the old bridge. It was, therefore, 

determined to construct a timber structure 104 metres 

(341 ft.) long, and consisting of 82 bays or pile works, 

at a distance of 3 metres (9ft. 10in.) from each 

other. (See Figs. 1, 2, 3, and 4, on page 119). The 
various piles as well as the several bays were connected 

with each other by the necessary longitudinal beams. For 
the p of boats and vessels a wider opening of 29 ft. 

6 in. span (Fig. 1) was left at the middle of the bridge; 
for this opening four longitudinal beams, each 2 ft. by 
2 ft., and two others each 12 in. by 12 in. had to be ob- 
tained. All the beams were cut square out of oak, but the 
piles were made of round timber. The level of the rails on 
the bridge is 22 ft. above the level of the water, the depth of 
which is on the average about 10 ft., increasing, however, 
at high water to 16 ft. The height of bridge above 
mentioned necessitated a joint in the piles, and the height 
could, therefore, not be conveniently increased, although 
the considerable difference between the levels of the old and 
the new bridge involved the execution of much additional 
earthwork. These works—which could, however, 'be exe- 
cuted during the construction of the bridge—included im- 
portant boring and blasting operations, for the cutting 
through the rock in front of the old bridge was 1640 ft. 
long, and 66 ft. deep. The cubic contents of the rock that 
had to be blown up or excavated for the new bridge 
amounted to 120,000 cubic feet. In order to connect the 
new bridge with the existing line of rails also, embankments 
had to be thrown up on both sides of the river, one of these 
embankments being 1200 ft. long. 

Notwithstanding the many and great difficulties and 
obstacles which had to be overcome, and notwithstanding the 
circumstances that the smallest piece of wood as well as the 
heaviest timber beam had to be first cut in the forest, and 
often brought from a great distance by insufficient means 
of transport, and that for all these operations only French 
labourers were available, the construction of this bridge, 
which, even under ordinary circumstances would have been 
a work of considerable importance, was completed between 
the 15th of October and the 22nd of December. 

Besides these works on the river Oise, the corps under 
engineer Glaser built. at the Gonesse station three large 
sheds, which had to be connected by new lines and 
turntables with the existing line of rails. The goods from 
1000 wagons could be stored in these sheds, and 100 wagons 
could be loaded in them at the same time. In order that 
these sheds might be used during the night, they had to be 
lighted with gas, for which purpose the existing gasworks 
had to be extended, and two new retorts had to be substi- 
tuted for the old and worn-out one. Besides these sheds, 
a new platform, 400 ft. long, had to be erected for the un- 
loading of heavy guns and ammunition, and new sidings 
had to be led off from the main line. Finally, we must say 
a few words about the operations of the Bavarian railway 
corps, which, with the co-operation of railway engineers 
from Baden, constructed—soon after the declaration of 
war, and in the short time of two weeks—the line from 
Bruchsal te Germersheim, by means of which a direct com- 
munication with the Rhenish railway was opened. After 
laying down a second line of rails from Weissenbourg to 
Hagenan, and from Winden to Wendenheim, and after re- 
pairing the lines and stations at Chateau-Thierry, Nogent, 
and Nanteuil, the Bavarian corps started in the beginning 
of October for Condé St. Librairie, near Meaux, in order to 
repair a bridge over the Marne, two arches of which, of a 
total width of 80 ft. and a height of 30 ft., had been blown 
up. When this work had been completed, a party of the 
corps had to be sent on October the 10th to the Paris and 
Orleans Railway, in order to restore the traffic on that line 
in the rear of the then advancing first Bavarian army. A 
distance of more than 60 miles was examined from the 11th 
to the 15th of October, during which time many rails and 
joints had to be relaid and fastened, and many culverts for 
the discharge of the accumulated water had to be repaired 
and cleaned. Another party of the corps had to work the 
line between Versailles and Chartres, but the largest por- 
tion of the men (about 140) had to undertake in the begin- 
ning of December, under the most trying and dangerous 
circumstances, the reconstruction of the destroyed bridge 
over the Seine at Montereau, near Melun. 

The execution of these numerous works in the propor- 
tionately short time of scarcely four months, thus affording 
a means by which the military operations were successfully 
supported and accelerated, is a convincing proof of the 
importance of the railway department in modern warfare, 
and the railway corps attached to the German armies during 
the late war may be well content with their share in the ever 
memorable campaign in which they took part. 





Texpgrs ty Victorta.—The Victorian Commissioner of 
Public Works has ted tenders as follows: For the 
supply of about 650 tons of cast-iron water-pipes, Messrs. 
Bright Brothers and Co., 77. 14s. 6d. per ton; taking up and 
reconstructing the outer division with the battery thereon of 
the railway breakwater pier, Williamstown, the Government 





to spay the piles and any sawn timber required, Messrs. 
Felt and Lillington, 22977, 
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THE BRITISH ASSOCIATION, 
REPORT OF THE COMMITTEE ON TREATMENT AND Urinigi- 
TION OF SEWAGE. 

Tus Committee was first appointed at the Norwich meet- 
ing of the British Association in 1868, then reappointed at 
Exeter in 1869, and again at Liverpool in 1870. e report 
was submitted, as in former years, to Sections B and G, 
chemical and mechanical science, from both of which the 
Committee emanated. 
Mr. R. B. Grantham, C.E., chairman of the Committee, 
reported as follows: Upon its reappointment at Liverpool 
last September, the Committee —- at once to consider 
the subjects which seemed to demand immediate attention 
in furtherance of the investigations which had been intrusted 
toit. The first steps taken were to endeavour to procure 
information from the towns where works have been con. 
structed for the application of sewage to land by irrigation, 
and from the places where the dry earth, or Moule’s system, 
was inoperation. In order to commence the inquiry, a list 
of towns was prepared, to which a printed form of queries 
was sent, but only eight places had answered the circular on 
irrigation, and only one that related to the dry earth process, 
During the construction of the present tanks at Breton’s 
sewage farm, near Romford, in the winter, very accurate 
observations could not be made; but, nevertheless, during 
the extreme frost samples were taken of the sewage and of 
the effluent water. The temperature of both, and also the 
atmosphere, were observed. Similar observations were made 
at Croydon and at Norwood. The observations as to the 
— and quality of the ——- and effluent water had 
been taken at Breton’s ‘arm, wil ight interruptions, as 
stated above, from the meeting of the British Association at 
Liverpool down to the present time. The times of sowing 
and planting the several crops had also been recorded. The 
Committee had visited several sewage farms, and examined 
the various methods that were pursued at them, with a view 
to determining the practical conditions upon which the 
success of sewage farming depended. They had had samples 
of sewage and of effluent water collected, and had 
lyses made of them. The phosphate process of Messrs 
Forbes and Price had been also examined by a member of 
the Committee. Analyses of the soil which had passed once 
and twice through earth closets had been furnished by an- 
other member. An ox which had been fed for the previous 
twenty-two months entirely on sewage-grown produce was 
slaughtered on July 15 at Breton’s farm, and the carcase 
examined by Dr. Cobbold and Professors Marshall and Cor- 
field, in the presence of several members of the Committee, 
with a view to ascertain the presence or absence of entozoa 
in any stage of their existence. The slime collected from 
carriers at the Earlswood sewage farm had also been exa- 
— microscopically, and reported upon by Mr. M. C. 
ooke. 

Mr. Hope gave in a detailed report on the experiments 
made at Breton’sfarm. He stated that in the 373 days from 
June 12, 1870, to July 15, 1871, the amount of town sewage 
received was 85,999,445 gallons, giving a daily average of 
230,562 gallons. The effluent water discharged upon the 
farm in the same period amounted to 39,449,178 gallons, 
giving an average of 115,012 gallons. The diluted sewage 
pumped upon the farm was 96,944,653 gallons, giving an 
average of 264,876. The temperature of the sewage and 
effluent water was found to be very uniform as compared with 
that of the air, being lower during extreme heat and higher 
during extreme cold. This was very noticeable during the 
severe frost of last winter. The report was accompanied by 
a detailed account of the analyses which Dr. Russell of the 
chemical laboratory, St. Mary’s Hospital, London, had made 
of various samples of the sewage supplied to Breton’s farm, 
and the effluent water drained from it, together with samples 
= the sewage supplied to the Croydon and Norwood sewage 
‘arms. 

There was next read a report on the sewage of farms at 
Tunbridge. Four tay it was stated, required to be noticed 
in connexion with the sewage from Dunbridge Wells : 
firstly, in the selection of the land to be irrigated it had been 
made a sine qud non condition that it should be such a level 
that the sewage should reach it by gravitation, and to this 
end two farms had been laid out, one to the north and the 
other to the south of the town, and an outfall sewer made to 
each ; secondly, the total absence of underground drainage 
from a large portion of the land, and the adoption of peculiar 
—a where underground drainage previously et- 
isted; thirdly, the distribution of the sewage by what 1s 
known as the catch-water system, which is necessarily ac- 
companied by an overflow in preference to its distribution in 
smaller quantities sufficient to satisfy the demand of vegeta- 
tion, and to wet the land thoroughly without any overflow; 
and, fourthly, the absence of storage reservoirs which necessi- 
tates the continuous application of the sewage to some parts 
of the land by night as well as by day. The soil of ay 
the whole of the northern farm consisting of 123 acres of land, 
was of a clayey character, manifestly requiring an under- 
drainage. The land of the southern farm, extending to 
167 acres, was not generally of quite as heavy a description 
as that of the northern, though parts of it contained muc 
clay. Some parts were peaty, and naturally very poor- . The 
results of the operations that had been carried out elicited the 
necessity of combining with the services of the chemist and 
engineer that of the agriculturist. The striking features 0 
these cases were, first, that, instead of concentrating the sew- 
age at one farm under one management, it had been divided 
into two parts; second, that the main conduits and os 
had been expensively constructed ; third, the character © 
the under drai necessarily prevented the deep working 
of the soil, and was unfavourable to the complete ent —" 
form aération of the subsoil, which insures the oxide, 0 
the organic matters contained in the sewage; and fo tity 
— —— of the sewage was unequal both in quant y 
an ity. 

Dr Corkeld gave in a report in reference to the sewsss 
and effluent water used on the Tunbridgefarms. 10 the 
to the northern farm, he stated that it appeared tha 
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e from the main, while containing a comparatively 
mall amount of solid matter in solution, contained a very 
arge proportion of “actual” ammonia, and also of albu- 
menoid ammonia, when both the suspended and the dis- 
solved matters were taken into account. It was a rich 
sewage, Whether the proportion of nitrogenous matters to 
the total solids or to the bulk of the sewage itself was con- 
sidered. The almost total absence of nitrates and nitrites in 
the effluent water showed the want of conditions favourable 
to continuous oxidation, so that the purification of the sew- 
age on this farm, although considerable, was not so satisfac- 
tory as could be wished, or as might be effected by making 
fitration through the soil an essential feature in the process. 
The results arrived at at the southern farm were very un- 
satisfactory, but at the same time very reliable. The 
analyses ‘owed distinctly that as these two farms were at 
present managed, more sewage was applied than could be 
purified by the surface flow, even when that takes place 
through thick vegetation, and much more than can be 
purified under less advantageous conditions. The tempera- 
ture of the effluent water of the northern farm was only 
slightly below that of the sewage; while the effluent water 
of the southern farm was actually one-half degree (Fahr.) 
warmer than the sewage, which clearly showed that the 
sewage had not been subjected to the cooling which perco- 
lating through soil entailed. 

Mr. Hope submitted a report on the sewage farm of Earls- 
wood, designed for the utilisation of the sewage of Red Hill 
and Reigate. It stated that the sewage before being 
delivered to the land for irrigation passes through a Latham’s 
patent extractor, an ingenious contrivance for separating the 
solid from the liquid portion of the sewage. ‘The latter is 
delivered from the extractor by covered conduits by 
means of which it is directed right and left into the highest 
carrier by stops or sluices. The committee reported that it 
appeared to them that as the subsoil was kept in a saturated 
condition by the want of under drainage, certain atmo- 
spheric conditions must exist which might be attended My 
malarias more or less provocative of disease. On the 16t 
July, 1871, it was found that more leakage passed off the 
land at the outfall than there was sewage delivered to it. 

A brief report, supplemented by analysis made by Dr. 
Russell, was submitted in reference to the sewage of Ely, 
which is passed upwards through filter beds of coarse and 
fine gravel and sand before it is discharged into the river 
Ouse. This process is found to reduce the amount of sus- 
pended matters from 47.5 parts, per 100,000 to 18.4 parts, 
and likewise to some extent the amount of solid matter in 
solution. 

The next report read was on the phosphate process of 
Messrs. Forbes and Price, as described by Mr. David Forbes, 
F.R.S., at the Liverpool meeting of the British Association 
last year. This process, it was stated, was in operation at 
Tottenham. The sewage, after passing through some de- 
positing tanks, which had been constructed for the lime pro- 
cess, was pumped up at the rate of 800 or 1000 gallons per 
minute along a carrier into a tank 100 yards long, ped gr 
gradually increasing breadth. This tank took three hours 
to fill. As the sewage passed along the carrier the chemicals 
were mixed with it thus: Two boxes were placed over the 
carrier, one a few yards further along it than the other; the 
first contained the phosphate mixture, and the second 
milk of lime; men were continually stirring the contents 
of each box, which were allowed to run continuously into 
the sewage as it passed beneath the boxes. The amount 
of the preparation added was not ascertained, but it was 
stated to be certainly much less than the proportion indi- 
cated by previous experiments (1 ton to 500,000 gallons of 
rece | The result of this preparation was to deodorise 
the sewage toa very considatebte extent indeed, and when 
some of it was placed in a precipitating glass, and allowed to 
stand, a speedy separation of the suspended matters took 
place. The milk of lime was added to precipitate the excess 
of phosphate added, and just sufficient milk of lime was 
allowed to flow in to neutralise the sewage, the reaction of 
which to test paper was ascertained from time to time after 
the addition of the milk of lime. During the passage of the 
sewage thus treated through the large tank, the suspended 
matters were very completely deposited, and the super- 
natant body ran over the sloping edge of the tank at its ex- 
treme end, bright and clear, and almost odourless. Some of 
this water was collected, and was kept sealed up in a stone 
jar until July 24, when it was analysed by Dr. Russell. It 
was found, after the interval of four months, quite sweet, 
and without smell. The suspended matter was in very small 
quantity, and consisted merely of a little whitish flocculent 
matter, doubtless lime’ due to the slight excess used on the 
day when the sample was collected. The water was quite 
clear, and only on looking through a considerable depth 
could a brownish tint Be detected. The analysis of 
it showed that it contained as much “actual” ammonia 
as ordinary dilute London sewage, and also a certain 
amount of albumenoid ammonia. It contained the merest 
trace of phosphoric acid, as indicated by the molyb- 
date of ammonia test, and no sulphuretted hydrogen 
hor any nitrates or nitrites. Some of the deposit had been 

taken out of the tank, and was drying in a shed, the water 
which separated from it forming little pools on the surface 
of the mass. Both this water and the precipitate itself were 
free from all offensive smell. It appeared, then, that the 
‘uspended matters were entirely removed by this process, 
but the “actual” ammonia, sak to a certain extent, the 
soluble organic matters, were entirely removed from the 
sewage when oxidised; but an odourless precipitate was 
produeed which contained all the phosphate added, and 
Panned it, doubtless, in the form of flocculent phosphate 
4 alumina, the value of which as a manure was somewhat 
eo ubefal, being certainly not as great as the value of corre- 
“Binding quantities of flocculent phosphate of lime. The 
ae le constituents of sewage, with the exception of the 
a — matter and the pa horic acid, were not pre- 
ft ated by this process, and could not be utilised unless the 
uent water were afterwards used for irrigation, in which 


case the milk of lime would not be added, and the clarified 
sewage would still contain a quantity of phosphoric acid. 
The advantages of its use, if it were found to answer, from 
an economical point of view, would be the deodorisation of 
the deposit in the tanks and of the sewage itself, which was 
certainly at present a great desideratum, especially as re- 
garded the tanks. 

Dr. J. H. Gilbert, F.R.S., reported the results obtained on 
the use of Moule’s earth closet, stating that 14 ewt. of air- 
dried and sifted clayey soil had been used in the experi- 
ment. The increase in the percentage of nitrogen was only 
about 0.15 each time the soil was used; and even after 
being used twice the soil was not richer than good garden 
mould. It was obvious, therefore, that such a manure, 
even if disposed of free of charge, would bear carriage to a 
very short distance only. 

The concluding reports were the one by Mr. M. C. Cooke 

giving the results of a microscopic examination of the slime 
and mud collected from the bottom and sides of the sewage 
carriers at Earlswood Farm, and the one by Dr. Spencer 
Cobbold, F.R.S., in which he gave a detailed statement of 
a minute examination which he had made upon the organs 
and tissues of an ox fed for two years upon sewage-grown 
grass. He said that the animal was perfectly free from in- 
ternal parasites of any kind, and he proceeded to attempt to 
account for this most unexpected result. 
A good deal of discussion was provoked by the various 
reports, and regret was expressed that the members of the 
committee were not at liberty to spend the funds at their 
disposal in defraying their travelling ex when they 
required to go from home on the business of the committee. 
At the last meeting of the General Committee of the 
Association the sewage committee was reappointed. 








INDIAN ENGINEERING EXAMINATION. 
To rue EpiTok or ENGINEERING. 

S1z,—Will you kindly allow me to draw attention to a few 
facts connected with the late examination for direct appoint- 
ments in the Indian P.W.D., which do not, to say the least 
of it, reflect much credit on those who conducted the pro- 


g8- 

To commence at the beginning, I sent in my certificates, 
&c., in July, and a few days afterwards received a note in- 
forming me that my number was 194. The others were 
numbered in the same way, the highest being over 300, the 
true number of candidates being 51. Doubtless the India 
Office ayo have a perfect right to number candidates in 
any way they think proper, but as in every other competitive 
examination the numbers always run consecutively, 1 should 
like to know why it was not done on this occasion, unless it 
was meant to discourage those living at a distance from going 
up. 

7 regards the medical examination, in addition to those 
two cases mentioned by “One of the Sufferers” in your last 
issue, I can name a few other suspicious cases. 

Case No. 1. Had been up on three previous occasions, and 
had been pronounced fit by the Board on each occasion, but 
was rejected this time on account of varicose veins. 

Case No.2. Had been up on one previous occasion, and 
had been passed by the Board, but rejected this time on ac- 
count of varicose veins. 

Case No. 3. Had been up on one previous occasion and 
pronounced fit by the Board, but rejected this time on ac- 
count of irregular action of the heart, he had also been exa- 
mined by a medical man about six weeks before, who said 
he was perfectly sound. 

Of course, Sir, you can draw your own conclusions, but 
does it not seem strange that so many became “ constitu- 
tionally unfit” in the same year ? 

I cannot agree with you that “ with regard to the large 
number rejected by the Medical Board it only tends to prove 

that those candidates who were rejected had not taken the 
ordinary precaution beforehand of ascertaining whether or 
not they fad any physical affection which would be likely 
to render them unfit for service in India.” I myself (and 
several others that I know) had taken the precaution of 
being examined by a medical man, but he could discover.no 
physical affection. I have since consulted several other 
members of the faculty, but have not found any one who 
agrees in the opinion of the Indian Medical Board. Think- 
ing some mistake had occurred, I applied to the India Office 
to be re-examined, but was refused. 

The result of the remaining part of the examination is truly 
astonishing. It is difficult to say on what principle the marks 
were awarded. 

I personally know nearly half the candidates, and all I can 
say is, that had the examination been conducted in the usual 
manner, the result would have been very different. 

I should like to know why the examiners were changed 


this time, and, above all, why were men from Coopers Hill 
College appointed to examine ? 

The greater number of the candidates who presented them- 
selves this time, had been engaged on actual work, beyond 


the prescribed minimum time (3 years), many from 5 to 7 
years, and some had had the superintendence of important 
works, yet there,was a complaint made by the engineerin 
examiner that they had shown a deficiency in practica 
knowledge. Does the Indian Government expect to get more 
practical men from the new college, where they are only to 
get one year of practical work, and ey! not that, as no 
civil engineer in good practice would care to take them for 
so short a time ? 

I have no doubt but that the new college will be pro- 
nounced a great success, as, even ifa failure as far as edu- 
cating young engineers is concerned, it will still be a con- 
venient home for retired Royal Engineers. 

: Yours obediently, 

August 21, 1871. T. W. Davigs. 

Srzam Navication IN THE BospHorvs.—Another new 
steamer (No. 28) for the Bosphorus service of the Shirket-i- 














Hairié Company has arrived out from England. 


BLAST FURNACE CINDER, 
To THE Epiror or ENGINEERING. 

Srr,—Some time ago I remember reading an account 
either in your own or some other journal, of a method of dis- 
posing of blast furnace cinder which seemed to me so 
that I determined if I should have an opportunity of ado 
ing it to make’very full inquiries. According’ to this’ “a 
the liquid cinder ran into a funnel-shaped receiver where it 
met with’ water, and was, I think, carried by some 
mechanical means in the water into a tank where it settled 
a rab v2 ted state. From this tank 
it was loa into trucks for ballast, building, means 
of a Jacob’s ladder chain. I fancy the plan cba ata 
set of furnaces in France, and I know it said had con- 
tinued it long enough to have filled a quantity of land up 
with the disintegrated cinder which had set in hard that 
—_— had built manufacturing works on it without founda- 

jion. 

I shall be very glad if you or some of your readers can 
give me some further particulars concerning this method of 
disposing of blast furnace. cinder and can-inform.me where 


it is in use. I Sir 
am. urs obedien’ 
August 18, 1870. oer ne ei 
e shall be glad to receive iculars of the plans 
referred to by our correspondent.—Ep. E.] 


TITANIUM AND IRON, 
To rue Eprtor or EnGingrrine. 
S1r,—Referring to the correspondence in your issues of 
late on the above subject, more —— to the letter 
signed ‘‘ Hematite,” and the reply by your correspondent 
“EK. T.” in EnGIngerine of the 11th inst., I beg to say 
that “‘ Hematite” is quite correct in stating that titanium 
was found in the hearths of the Cleator Moor furnaces some 
ears previous to Irish ores being used in Cumberland. “ E. 
.” says “I can quite realise that a furnace will collect a few 
unds of titanium when it smelts 200 tons of ironstone per 
; for ten or twelve years.” The few pounds alluded to 
by “ Hematite” was a small — of many cwts. got from 
a furnace smelting about 200 tons of ore per week instead of 
per day, and for two years in place of ten or twelve. This 
was no exceptional case, as titanium in large masses was in- 
variably found in the hearth of each furnace when blown 
out for repairs and this occurred each 2 to 24 years per 
furnace. 








I am, Sir, yours respectfully, 
Isaac ARMSTRONG, 
Manager at Cleator Moor at the period referred to by 
“ Hematite.” 
Maryport, August 19, 1871, 


IRON RAILWAY SLEEPERS. 
To tux Eprtor oy ENGINEERING. 

Srr,—In the 4th of August number of EncineeRine@, in 
describing the visit of the Mechanical Engineers to Messrs. 
Thomas Richardson and Sons of Hartlepool, you say: “At 
the time of our visit the foundries were ipally employed 
on sleepers, of Mr. Livesey’s pattern, for tramways at Buenos 
Ayres, and excellent sleepers they are. One we saw tested 
stood, before cracking, eight blows from a tup weighing 
33 ewt., and falling 10 ft., this tup apiting a bar 
on the sleeper in the place which would be occupied by the 
rail, and resting on the pieces of wood lying in recesses in the 
sleeper, and the latter being itself bedded in loam. The re- 
sistance offered by this particular sleeper was certainly 
somewhat exceptional, but it was a common thing for the 
sleepers to resist three or four such blows before fracture.” 
I cannot imagine how this mistake has occurred, but I beg 
to inform you that the engineers assembled did not see one 
of Mr. Livesey’s sleepers tested, if they had done'so, they 
would have to report a very different result. The 
sleepers they saw tested were my patent mtg sleepers 
now in course of manufacture for the Bahia and San 
Francisco Railway, and it is a fact thatcan be easily proved, 
that Messrs. Livesey and Edwards’s bead sleeper will 
not stand the test of the same weight falling 5 ft. The 
result was equally unsatisfactory when the engineers for whom 
they are made had some of them sent up to the testing 
machine at Lambeth. I should remark that these sleepers 
are 10 lb. heavier than mine, they being'70 lb. each, and the 
others 80 1b. I am not at all surprised atthis result, as this 
was the first form of sleeper I Se twenty years since 
on the Lancashire and Yorkshire way, and on the then 
Eastern Counties, but the result soon taught me that it was 
a very bad arrangement of metal, as in cooling the contrac- 
tion is so unequal that one part of the sleeper throws a strain 
on all the other part, and, consequently, very slight eoncus- 
sion breaks it. In fact, a better illustration could not be given 
to the experienced, than in the fact that the first sleepers of 
this pattern, that were attempted to be made to the order 
of Messrs. Livesey and Hd , fifty were cast before one 
would stand the contraction in cooling. 

I am, Sir, yours —— 
H, Geeaves. 


18, Abingdon-street, Westminster. 

[Mr.’ Greaves is perfectly correct in stating that the sleepers 
of which the tests ‘were witnessed by the members of the 
Institution of Mechanical Engineers who visited Messrs, 
Richardson’s works were his and not Mr. Livesey’s. We 
regret the error which inadvertently occurred in our article. 


—Ep. E. 


Durences or AngN.—The soaseing of the range of hills 
to the south of Camp onenioring ; 3 a has been 
completed at atotal cost of 21,504 rupees; the Napier 
battery, on the southern range, would have been completed 
had the racers been receiv batteries at Ras Morbut 
and Ras Tarshayne have been altered to suit them for peony 
ordnance. An open battery has been commenced on See 

















Hill, and improvements have been made in the Seera Mole 
Fort. 
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r We have several times had occasion to speak favourably in 
this journal of the performances of Mr. Martin’s self-canting 
anchor, and about sixteen months (vide e 268 of our 
ninth volume), we illustrated ond teeuthe r. Martin’s 
latest — as now being adopted largely in our own and 
several foreign navies. This account of the anchor itself we 
now supplement by giving engravings illustrating the ar- 
rangements adopted for catting, fishing, and stowing these 
anchors, as applied to H.M.S. Glatton. ese arrangements, 
which have been designed by Mr. Martin, have not only been 
adopted in the Glatton, but are also being carried out in the 
Devastation, the Thunderer, the Gorgon, the Cyclops, the 
Hecate, and the Hydra. 

In the case of an ironclad which is intended to be used as 
a ram, it is of great importance that the anchors should be 
so stowed that they are not likely to be displaced by the 
shock of ramming, and that all projections from the sides of 
the bow should, as far as possible, be avoided so as to pre- 
vent chances of fouling. The arrangement devised by Mr, 
Martin fulfils both these conditions perfectly. Instead of 
employing catheads or other equivalent projections from 
which anchors could be let drop clear of the ship’s side, he 
simply places his anchors in inclined recesses, as shown in 
the plan and the section, Fig. 3. The peculiar form of his 
anchors enables them to lay perfectly flat on the inclined 
guides with which the recesses are provided, and when let go 
they, as it were, launch themselves off these guides, and are 
delivered quite clear of the sides of the vessel. At the same 
time it will be seen that the anchors when stowed, are kept 
completely within the line of the ship’s side, and are so held 
as not to be in any = liable to displacement by the shock 
oframming. To enable the anchors to be released rapidly, 
the ends of the two chains, by which each anchor is held in 
place, are hooked on to studs projecting from a bar which is 
capable of revolving in bearings fixed to the deck, as shown 
in the plan. This is then turned so that the studs hold 

the chain securely, and it is locked in that position by a 
sliding socket, which embraces cnother stud upon it, as 
shown. By simply an oe socket by means of a 

lever provided for the purpose, 


bar is left to revolve, 
the two chains are thus simultaneously unhooked, and the 
anchor is launched fairly down its guides. The shear le 
by the aid of which the anchors are catted and stowed fold 
back flat on the deck when not in use. 

In our engravings, Fig. 1 is an elevation of the forecastle 
of the Glatton, showing the recesses for stowing the anchors ; 
Fig. 2 is a corresponding plan; Fig. 3 is a section showing 
one of the anchors and stowed; and Fig. 4 is a section 
showing one of the anchors catted. The following references 





PART OF HM. 


to these figures will, we trust, render the whole arrangement 
perfectly clear to our readers. 

A. Breastwork. 

B. Recesses for stowing anchors. 

C. Topping lift. 

I). Cat pennant. 

H. Fish pennant. 

F F. Portable iron snatch-blocks. 

GG. Chain guys. 

H H. Wooden chocks under the stocks of anchors to stow 
the shanks level. 

II. Iron guides for launching anchors. 

JJ. Rising bitts. 

K. Capstan. 

LL. Stoppers for releasing anchors. 

M. Forecastle. 

N. Upper deck. 

0 O. Treble blocks. 








RAILWAY BRAKES. 
To THs Eprtor oF ENGINEERING. 

Srr,—In your paper of the 7th ult., in describing the 
brake of "the goods’ wagon for the Villa Maria and Rio 
Cuarto Railway, you remark that “the brakes are applied 
with uniform force to the four wheels simultaneously.” Asa 
regular reader of your excellent paper, and in the interest of 
those of your readers who, like 
myself, may be studying the 
important question of how to ob- 
tain a simple and efficient brake 
for railway stock, I beg leave to 
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“GLATTON.” 


4; the following force would act against the hinder brake 
blocks, T, +TJ=T, (+ 7): 


2 

Therefore the hind brake blocks are pressed with a force 
o“. than that applied to the fore blocks by the value of 
T,. Under these circumstances, supposing the weight of 
the wagon to be uniformly distributed on the four wheels, 
what will occur is this: the hind pair of wheels will be 
stopped whilst the other pair of wheels will continue to turn ; 
the blocks on the hinder wheels will wear out sooner than 
those on the other wheels. Thus the brake on the wagon of 
the Argentine Republic must be considered as an imperfect 
one, not using the whole of the available weight for stopping 
the train, and, by unequal wear of blocks and wheels, un- 
necessarily leads to increased expense of maintaining the 
rolling stock, as a result of skidding the Ls 

I am, Sir, yours most obediently, 
A Russtan M.E. 


St. Petersburg, August 3-15, 1871. 


[Our correspondent is perfectly correct in his assertion 
that in the wagons to which he refers the pressure upon the 
brake blocks is unequal. The inequality could, however, be 
readily arrested by attaching the blocks for the “front” 
wheels to hangers slung from fixed points in the frame, and 
extending the hangers downward, so that the links by which 
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correct what appears to me to be 
an error in the above quoted state- 
ment, and to show that the blocks 
on the wheels which we will call 
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the hinder, furthest from the ver- 
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tical brake -_ are pressed 
against the wheels with more 
force than are the blocks of the 
other or fore pair of wheels. 

Let T,on the annexed sketch, represent the force trans- 
mitted by the drum on vertical brake spindle to the top of 
the lever, this force is applied at the distance, d,, from the 
fulcrum, a, of the lever, which point is also that of its con- 
nexion with the hinder pair of blocks. The short end of the 
lever, whose length is ¢,, would transmit to the blocks on 


the fore pair of wheels the force T,=9, and at the fulcrum, 


NS 


the strain is transmitted to the blocks could be attached to 
the hangers at a point below the centre of pressure of 
blocks on the wheels. To produce equality of pressure - 
distance from point of suspension of hanger to point 
attachment of link should bear the same proportion pee 
distance between the point of suspension of the hanger 4 
the centre of pressure of the block on the wheel that d, +: 
does to d,.—Ep. E.) 
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RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 2350, 1s. 2d.) Thomas Lacy, of St. Paul’s-road, 
Canonbury, and Stephen Charles Lacy, of Canonbury-park- 
square, patent arrangements for automatically stopping 
the flow of gas through a gas meter when any particular 

uantity, previously determined upon, has been supplied. 
We could not describe the details of this apparatus briefly. 

(No. 2353, 10d.) Herbert John Haddan, of 67, Strand, 

tents, as the agent of William Sykes, of Toronto, a method 
of constructing subaqueous tunnels. Mr. Sykes proposes 
to form such tunnels by first dredging a trench along the 
line of the work and then sinking in this trench a shield 
consisting of a bottomless structure of (}-section made in 
convenient lengths and connected at its ends to barrels 
rising above the water line. It is proposed that each length 
of this shield should be floated into position by the aid of 
pontoons and then sunk so that its edges, which may be 
strengthened by cross grids, may cut_into the substratum 
and form a watertight joint; the water is then to be pumped 
out and the work carried on within the shield, the turrets 
being used for the introduction of materials. The spaces 
between the adjacent ends of the lengths of shield are to 
be closed by caissons, or piling, and on the work being com- 
pleted the turrets are to be removed leaving the main body 
of the shield as part of the permanent structure. We fear 
much difficulty would be experienced in carrying out these 
plans in practice. 

(No. 2367, 8d.) Matthew Gray, of Highbury-hill, and 
Frederick Hawkins, of Silvertown, patent protecting the 
external wires or armour of telegraph cables by lapping 
round these wires, previous to their being applied to the 
cable, strips of woven cloth saturated with some approved 
waterproof composition. 

(No. 2368, 4s.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Richard March 
Hoe, New York, improvements in lithographic printing 
machines, and in apparatus for grinding or preparing the 
surfaces of stones used for lithographic purposes. The 
details included in this specification are far too numerous 
for us to attempt to describe them here. 

(No. 2369, 4d.) Andrew Noble, of Newcastle-upon- 
Tyne, patents arrangements for firing torpedoes, of that 
class in which the explosion is caused by the completion 
of an electric circuit on a torpedo being struck by a passing 
vessel, At present it is usual where such torpedoes are 
used to employ a separate circuit to connect each 
torpedo with the firing battery, and the object of Mr. 
Noble’s plans is to dispense with this multiplicity of circuits 
and enable one circuit to be used for a whole series of tor- 
pedoes. This object is attained by connecting the tor- 
pedoes to the insulated conducting wire in such a manner 
that the explosion of any one of the series at once severs 
the communication of that torpedo from the circuit without 
interfering with the electrical communication between the 
other unexploded torpedoes. 

(No. 2873, 1s.) John James Bodmer, of Newport, patents 
apparatus to be employed in carrying out his mode of 
manufacturing iron and steel, the present patent including 
the use for the purpose of puddling, of one or more hollow 
drums revolving within a furnace on horizontal axes, ‘the 
peripheries of these drums being covered with fettling 
material. Particular methods of applying the fettling to 
such drums as well as the use of rolls within a furnace for 
squeezing the cinder out of the charge, appliances for with- 
drawing the blooms from the furnace, and a method of pre- 
paring oxide of iron by a continuous process, are also in- 
cluded in the patent, 

(Wo. 2380, 8d.) William Rudd Oswald, of “Pallion 

-yard, near Sunderland, and William Kenmire 
Swaddle, of New Hendon, near Sunderland, patent so con- 
structing engines that the water arising from the conden- 
sation of the steam in a surface condenser may be injected 
amongst the exhaust steam on the way to the condenser 
— to being forced into the boiler. The object of these 
oa are neatly worked out, is to obtain feed water 
Poe — temperature than that which it possesses when 
o- —s the condenser in the ordinary way, but we 
> sath Any extra heat imparted to it by the exhaust 
; When injected amongst the latter will be almost 
> ge lost by evaporation as the vacuum forms in 
ites oe Several schemes for obtaining the same end 

x proposed before. 
col “° 2s. 64d.) Wordsworth Donisthorpe, of 
Edmund ‘D arrogate, and William Leatham and George 
coal-cutti onisthorpe, of Leeds, patent arrangements of 

“ ing machinery, which we cannot describe in detail 
aunewn © may mention, however, that the plans include 
e gements for giving to the pick a compound curved 
ates — in other cases, the pick is driven by the 
which ‘. — grooves formed in the exterior of a plunger 
to the plane of to reciprocate in a direction at right angles 

(No. os08, rotation of the pick. 

rch-street’ 8d.) Constantine Henderson, of 8, Grace- 
arches of 16 Oa eheameseteeae. | girders by turning 
Wrought or cast-iron tie ween skewbacks connected by a 
bul ©. 2897, 8d.) George Haseltine, of Southampton- 

: patents, as the agent of Samuel Danks, of Cin- 


lately attracted much attention on the other side of the 
Atlantic We describe this furnace on page 180 of the pre- 
sent number. 

(No. 2404, 8d.) Stephen Meredith, of Burnt Tree, 
Tipton, patents methods of constructing puddling and 
balling furnaces, the leading features in these plans being 
that the sides and bottoms of the furnaces are made so that 
they can be kept cool by water, while the beds of the 
furnaces are made of an elliptical form in plan with a view 
of economising the fettling with which the bottom and side 
plates are covered. 

(No. 2414, 10d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of John Benjamin 
Root, of New York, modes of constructing water tube 
boilers. The boilers formed on these plans consist of a 
series of chambered heads composed of independent water 
“uptakes,” these heads being connected by inclined water 
tubes which are connected to the heads by slip joints which 
allow of their ready removal. 

(No. 2430, 10d.) James Eastwood, of Blackburn, patents 
forms of feed-water heaters. According to these plans a 
water jacket is placed round the flues by which the hot 
gases escape to the chimney, and the feed water is pumped 
through this jacket on its way to the boiler. We greatly 
doubt whether there is anything new in the arrangements 
proposed. The patent also includes a form of vacuum 
valve for steam boilers, and arrangements of scrapers 
for keeping the flues through the water heaters clear of 
soot, &c. 

(No. 2488, 8d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of William Clare Allison, 
of Philadelphia, U.S., a method of joining pipes, rods, &c., 
by a screw coupling having internal tapering and vanishing 
screw threads as shown in the annexed sketch. The rods 


> 
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or pipes to be joined have, of course, tapered ends to suit 
the coupling. The arrangement appears to be a good one, 
tending to prevent the weakening of the rods or pipes at 
the joints. 

(No. 2436, 1s. 2d.) Loftus Perkins, of Seaford-street, 
patents an arrangement of locking gear for the fore carriages 
of road vehicles, the leading feature in this arrangement 
being that the freedom of the fore axle to rock is gradually 
diminished as the fore carriage locks round. 


































THE STOWMARKET EXPLOSION. 

We, last week, referred in general terms to the recent ex- 
plosion of gun-cotton at Stowmarket from which a fearful 
sacrifice of life and property has resulted. The inquiry into 
the circumstances attending the explosion was resumed on 
Friday last, upon which occasion evidence was first given to 
establish the identity of such of the deceased parties as had 
been found or could be recognised. The coroner, Mr. F. B. 
Marriott, stated that he had communicated with the Home 
Secretary, in consequence of which Captain Majendie had 
been sent down to the scene of the disaster. Captain Majendie 
had recommended that samples of the gun-cotton remaining 
at the works should be sent up to two eminent chemists to 
be analysed on the part of the Crown. The Home Secretary 
had authorised this course, and the results of the analyses 
will be made public. The first witness examined upon 
points connected with the explosion was John Thomas, one 
of the workmen at the factory. He stated that he had no 
fault to find with the manner in which the gun-cotton was 
manufactured, although he had sometimes observed it to 
smell strongly of acid. He thought the magazines were 
hardly safe, and were likely to be affected by heat, se 
he could not say at what temperature gun-cotton would be 
liable to explode. 

Mr. Saunders Trotman, the manager of the works, was 
next called, and he described the part he took immediately 
after the explosion—he being in his office when it occurred— 
in rescuing several of the sufferers from the ruins, although 
himself much injured. He then gave evidence upon t 
question of the manufacture an —_ of the gun- 
cotton, from which it appears that all the materials used 
at the works are tested at a laboratory in the town of Stow- 
market, by Mr. Slater, the analytical chemist to the com- 
pany. The average weekly production of gun-cotton at the 
ie was about 5 tons, and there were about 16 tons in 
the three magazines when they exploded, about 10 tons 
having been sent away a few days previously to the accident. 
The -cotton manufactured at —— + oe et two 
strengths, that possessing the superior dynamic force being 
for pond to the Government, and that having the inferior 
being used for mining —— Samples of the gun-cotton 
made were sent to the laboratory in the town to ascertain 
that it was up to the required standard. The fuses used in 
firing the gun-cotton are not inserted in the SS. 
in the magazine, and in fact the company have nothing to 
do with the fuses, and none are kept on the premises. 

As regards the process of manufacture, Mr. Trotman 
stated that the cotton—which was prepared cotton waste ob- 
tained from Manchester—was first cleaned, and then sent to 





Sanati, U.S., a form of rotary puddling furnace which has 


be dipped in the dipping-houses. After having been cooled 





for 24 hours, the cotton was centrifugued to expel the super- 
fluous acid. It was then tubbed or in oentri- 
fugued, and laid in tanks of water to soak. en wanted 
it was carried to be beaten or broken into pulp. Having 
been so beaten, it was let down into the grea for wash- 
ing. The quantity of acid allowed was 13 lb. to each pound 
of cotton. The quantity of acid used would not affect the 
— of the cotton, but would affect its solubility. The 
second quality of cotton made at the works, which was manu- 
fact for mining p , Was quite as pure as that 
made for the Government, as it was not known in the early 
stages what its destination would be. There was an explo- 
sion at the works three yearssince. At that time the drying 
was all conducted in one house, into which hot air was ad- 
mitted. The explosion seemed to have arisen from some 
alterations which were going on, which caused the ventila- 
tion to be defective, and the temperature to be too high. 
No explosion had ever happened at the factory which could 
not be accounted for. No thermometer was kept in the 
magazines. The ren were somewhat affected by the 
weather. The cotton which exploded and which killed the 
Messrs. Prentice was in Government cases. The 
cotton varied somewhat in its manufacture and packing 
according to the views of different Governments and clients. 
The highest quality of -cotton was the most stable, and 
consequently the least dangerous. To make gun-cotton by 
the regular process would take, under fayourable circum- 
stances, from seven to eight days. There were nine } por san 
at the works, and each would hold about 1000 Ib. of cotton; 
ow, be: 0 always kept at work. Mr. Trotman stated that 
he had no theory on the subject of the explosion, except 
that the sun’s heat had caused it. August was an unlucky 
month for gun-cotton. 

Upon his cross-examination Mr. Trotman stated that the 
works were designed by him, but that after the recent ex- 

losion he should not select the same site again. Strong 
rick walls and buttresses had been substituted for the 
mounds originally formed for the protection of the maga- 
zines; they were considered a better protection than the 
mounds, hence the alteration. The mounds were also found 
to slip, and hence another reason for their substitution by 
brick walls. Mr. Trotman stated he had never received any 
complaints or warnings from any one as to the condition of 
the works. ‘In answer to Captain Majendie, he further 
stated that he had no doubt the explosion occurred in the 
a and that it was due to solar heat. An explosion 
occurred before at the works, when a case wasbeing packed 
with com gun-cotton, and a man and two girls were 
then much burnt. Occasional ignitions had occurred at the 
works, but they were not attended with serious results. Prior 
to;the close of the ee Pp dings, Mr. Trot was er 
examined, and said that, about a fortnight before the ex- 
plosion, while some of the cotton was drying, he smelt ni- 
trous fumes, which showed that there was too much acid left 
in the cotton. The fact of too much acid being left in the 
cotton would render it very liable to spontaneous combustion. 
No cotton was, however, removed from the magazines in 
consequence. 

The proceedings were resumed on the Maung day, when 
the coroner stated that he required that samples of gun-cotton 
from the works should be analysed by two chemists. One of 
the gentlemen to whom he applied, Professor Bloxam, 
declined to undertake the analysis, and he had heard nothing 
from Dr. Russell, who had also been applied to. Conse- 
— although he had the authority of the Secretary of 

tate to employ two eminent chemists, he had not yet en- 
gaged any. Professor Abel said he wished to deny the state- 
ment that had appeared in some of the papers that he was a 
shareholder in the Gun-cotton Company. All the interest he 
had in the company was that, as owner of the patent which 
the company was working, he received a royalty, except upon 
all sales made to the Government. He was not connected 
with the management of the works, but when any question 
had arisen in which his are was likely to be of service, 
he had freely given it. He intended to tender himself as a 
witness. 

Mr. Trotman made some additions to and amendments in 

evidence he had Sey on the previous dey, his statement 

ving been made whilst suffering considerable pain. In the 
first place he wished to say in answer to a question put 
by Captain Majendie, that some cotton made by the old pro- 
cess had been removed from the magazine. Two years since 
some cotton was discovered which was bad, and charges were 
removed from the magazine in consequence. The second 
point was, that some months since a general clearance was 
made of cotton from the magazines, when new poachers were 
established ; not the least sign of deterioration was then ob- 
served in the cotton. Nocotton made by the new poacher 
rocess had ever been removed from the magazine except 
‘or alteration in its mechanical form. He thought, on reflec- 
tion, that there must have been a larger quantity of cotton 
in the first magazine than he had stated. With regard to 
the cotton from which he had detected suspicious fumes 
about a fortnight since, it was impossible that it could pass 
muster without notice. There was no danger of the cotton 
passing muster as it were. Mr. Eustace Prentice took samples 
of the impure cotton in question to the laboratory in the 
town to be again tested. Some samples of the cetton were 
still in existence. Some of the impure cotton got into the 
drying-house near the magazine. He had still faith in his 
system of making gun-cotton. Every one must have been 
aware that there was something extraordinarily wrong in the 
impure cotton. There was no difference in the outward 
appearance of the impure cotton, but it gave out a very 
pungent, disagreeable smell. The ground of his confidence 
in the cotton stored in the magazine was, first, the chemical 
tests; secondly, cotton showing no departure from the 
chemical tests; thirdly, everything which was dried was 
laced upon the dryers and subjected to a temperature of 
hon 170 to 200 degrees for a period of 24 to 36 hours, and 
if anything were wrong in the cotton it would be sure to 
display itself, as it did in this case. It was the Government 
cotton which showed the impurity. Mr. Trotman withdrew 








his opinion that the explosion was caused by solar influence, 
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ter the temperature’ it could bear. The 
dard for the first explosion was fixed by the Woolwich 
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and stated that he had no substantial theory on the subject. | heated, the 
Ignitions of cotton on the dryers were not u ; the | st 
usual working temperature of the dryers was 200 degrees. 
Colonel Y: husband, the superintendent at the Royal 
Gunpowder W at Waltham Abbey, was next examined. | were very frequently at 360°, and even a 


He stated that he was president of a committee which had 
made a series of experiments with Abel’s compressed gun 
cotton. The experiments had established the following 
points: 1. The non-liability of compressed gun-cotton to 
explosion by accidental ignition when stored in magazines 
in the boxes. 2. The ignition of a package of com- 
-cotton forming part of a store is not 1 ly 
by the immediate ignition of neighbouring boxes, 
as would be the case with gunpowder. 3. Gun-cotton is 
y non-inflammable when stored in a damp condition. 
committee came to the unanimous conclusion that gun- 
cotton would not explode when merely ignited. It was a 
question whether on a magazine being exposed to fire for a 
considerable time an explosion would follow. Colonel Young- 
husband considered that the second explosion was caused by 
the handling of the boxes by Messrs. Prentice; if they had 
not @ to the ing shed the second explosion would 
possibly not have happened. He thought it improbable that 
the explosion was caused by the simple a of the gun 
cotton. He had no theory as to the t explosion ; he 
ht, however, that gun-cotton in the magazines was so 
the exploding point that the explosion of a part deter- 
mined the explosion of the whole. It was highly desirable 
that further experiments should take place before the stora 
eas in a dry state on a large scale, although he 
id not think it necessary that there should be further ex- 
periments before the manufacture of gun-cotton on Abel’s 
patent was continued. In consequence of the explosion the 
store of Government -cotton at Upnor Castle had been 
examined and soaked in water; it was now in a perfectly 
safe state. Witness thought that large quantities of gun- 
cotton could not be safely stored in a dry state; at any rate, 
he considered that further le were necessary. He 
had had no experience as to the effect of solar heat on gun- 
cotton; he did not think, however, it would be heated up to 
the explosive point. 

The next witness examined was Mr. J. W. Slater, the 
analytical chemist to the company, and whose evidence we 
subjoin in extenso. He stated that he had to test or super- 
intend the testing of all the samples sent up from the 
poachers. The first test was the solubility test, to determine 
the relative strength of the samples. Twenty grains of the 
samples (which were dried after they came up from the 
works, and exposed for an hour to common temperatures) 
were placed in a wide glass tube closed at one end, and three 
fluid ounces were poured upon them of a mixture of sulpuric 
ether and alcohol. The mixture was composed of two parts of 
the purest sulphuric ether, and one part of absolute alcohol. 
The mixture was corked, well shaken up, andset aside. In that 
manner it stood over night. The next morning the contents 
of the tube were emptied out upon a weighed piece of 
muslin laid across a glass funnel; this was then folded up, 
placed between several layers of blotting paper, and well 
compressed in a screw letter press. In a few minutes the 
— was opened, the muslin taken out, and the pulp care- 

lily scraped off and put back in the tube. One ounce of 
the same mixture as before was poured upon it, the tube was 
again corked up, well shaken, and set aside for three hours. It 
was then poured out upon the same piece of muslin as before, 
folded up, and returned to the press, taken out of it, and 

laced in a water oven till all the ether had evaporated. 
t was then left exposed to the air for an hour, and was 
weighed. The loss showed the amount of soluble gun-cot- 
ton present. The larger the loss the weaker the a 
Those samples in which the loss amounted to 13 per cent. 
and under were registered as “B.C.,” and were sent to the 
Government. The Government fixed the limit at 15 per 
cent., but the cmapeny went 2 per cent. lower. Where 
the loss exceeded 1 r cent., the sample was 
regulation one, and was reserved 
for mining and — purposes. The loss of the 
samples rarely exceeded 14 per cent. The heat test, which 
decided whether the poachers had been perfectly washed, 
was divided into three distinet processes. Two of them 
were performed in an oil bath made of sheet copper of a 
certain size and shape. Nine samples often came up daily, 
and there were little card trays numbered from one to nine. 
If sample No. 6 came up it was taken up, set im a tray 
marked No. 6, and placed on the top of the oven. When a 
sample was thoronghly dry, it was set aside to cool to the 
common temperature of the air for one hour. At the end 
of that time some perfectly clean test tubes were got ready ; 
they were Gin, long and }4ths of an inch in diameter. 
Two of these were fixed into two of the holes in the oil bath, 
a small gers of the samples of the gun-cotton was dropped 
into each of the two tubes, and the oil bath was then heated 
by gas to a temperature of 810°. The tubes were then drawn 
out, eye wiped, and looked into. The moment the 
slightly yellow vapour was seen in the tubes, the fuming 
point and its temperature were entered. If the fuming point 
was below 325° the sar ples'was condemned for the present, 
and ordered to be rew shed. If it passed the Government 
point of 320°, a small bit: of card was laid upon the top of 
each tube, the tubes were put into the bath, and the ther- 
mometer was again watched. When the thermometer got 
up to 340° an explosion was to be expected, and the precise 
degree of the thermometer was registered when the explo- 
sion happened. As soon as the explosion happened another 
smal] quantity of cotton was dropped into the tubes. Each 
sample had a double trial, and there were three or four 
ins in each tube at once. When the explosion happened 

t would be sometimes as sharp as pistol shot. When the 
first explosion had occurred a fresh portion of gun-cotton 
was ape ae into the empty tube from the same sample, 
and it always exploded a few degrees higher than the first 
time. Any sample exploding at under 350° would be con- 
demned. e second explosion was expected to be at least 
The more rapidly gun-cotton was 


registered as a 


8 higher than the first. 





regulations at 343°, but Mr. Eustace Prentice fixed it at 
for the purpose of greater security. The explosions 

ve that. re- 
sult of the testing was telegraphed to the gun-cotton works 
by Mr. Baxter, the company’s book-keeper. Every sample 
had to undergo another heat test. A small and shallow oil 
bath was used, in which one tube and a thermometer were 
fixed. A small portion of a sample of gun-cotton was a 
into the test tube, and above it was suspended on a g 
hook a small portion of iodised test paper, which was pre- 
pared by walking over paper with a mixture of solution of 
starch and iodide of potassium. This piece of test paper 
was carefully wetted with distilled water, so that the 
part was wet and the lower part dry. The height at w 
the paper was suspended was regulated by a ring of —— 
from gun-cotton, which appeared in the test tube. D 
the thermometer had risen to about 190° a faint brown line 
of colour made its appearance across the test paper where 
the dry and the moist part bordered upon each other. If 
the faintest tint of colour appeared below 190°, the sample 
was condemned. These were all the ordinary tests applied, 
but special tests were occasionaly applied to show whether 
the cotton was properly converted. One ecial test was to 
burn a quantity of gun-cotton to ashes and see what weight 
of mineral matter it left. The heat test, witness stated in- 
cidentally, should be carried through as nearly as possible in 
half an hour. Another of the special tests was known as 
the alkaline test. A certain quantity of carbonate of lime 
was only allowed in gun-cotton; if too much were put in it 
would be regarded as an adulteration. Hence a test was 
adopted. A few special samples of gun-cotton were left in 
witness’s office; none of them had ever exploded although 
subjected to the high temperature of the laboratory. 

At this stage of the proceedings the inquiry was adjourned 
to August 25th—this day. 








PUMPING ENGINES AT BRUNSWICK. 

Tue works for the supply of water to the town of Bruns- 
wick—a town having a population of about 50,000—were 
commenced in the spring of the year 1863, and were com- 
pleted in 1864. The supply is taken from the river Oker 
which rises in the Hartz mountains and the water of which 
possesses the usual qualities good and bad of a mountain 
stream. Thus during heavy rains and after the melting of 
the snow this water carries with it much stony débris, sand and 
vegetable detritus, and these matters it is, of course, neces- 
sary to remove by filtration, for which p se there has been 
constructed a large filter exposing about 377,000 square feet 
of surface. 

From the filter bed the water flows into a pee 
whence it is raised by the pumping engines, of which we 
publish a two-page engraving in the present number, these 
engines lifting it to a height of 164 ft. above the normal level 
of the river. As will be seen from our engravings the pump- 
ing machinery consists of a pair of horizonal condensing 
engines each working a double-acting pump direct. The 
two engines are coupled and they are fitted with a variable 
expansion gear. 

he river Oker traverses the town in several branches and 
the water from it is led to a reservoir situated by the side of 
the station from whence it flows through a pipe 173 in. 
in diameter and 790 ft. long, to the filter bed. From the 
filter bed the water is conducted through a main of the same 
diameter as that just mentioned and 230 ft. long, to a pump- 
well 21 ft. 4in. in diameter, situated by the side of the engine 
house, whence it is raised to the summit of a water tower 
adjoining the building, the height of lift being as we;have said 
164 ft. above the normal level of the river. The highest 
flood level is 14in. above, and the lowest water 3 ft. 64 in. 
below the normal level just mentioned ; this lowest level being 
5 ft. 1g in. below that of the engine room floor. 

The daily consumption of water is at present about 
1,100,000 gallons; but the engines are capable of furnishing 
a supply of double this amount, or about 2,200,000 gallons 
daily if <j “pune The engines are driven at speeds varying, 
from 5 to 30 revolutions per minute, and they are supplied 
with steam by boilers worked at a pressure of 50 Ib. per square 
inch, the point of cut-off being usually at about half stroke, 
a very late cut-off for such engines if economical working be 
an object.. The price at which the water is retailed is about 
2.72d. per 1000 gallons. 

Referring to our iwe-atee engraving, and also to the 
transverse section on 18, it will be seen that the en- 
gines are fixed on a solid masonry foundation at a distance 
apart of 15 ft. 5 in. between their centre lines. The steam 
cylinders are 25} in. diameter by 3 ft. 5 in, stroke, and each 
piston rod, which is 4 in, in diameter, is continued through 
the back cylinder cover, and coupled direct to the rod of a 
double-acting pump 16} in. indiameter. The cylinders are 
steam jackettod, and well cleaded, the supply of steam for 
the jackets being drawn direct from the boilers; and each 
cylinder is securely fixed to a bed-plate which extends the 
whole length of the engine and also carries the pump. The 
distance in each engine from centre of crank shaft to centre 
of length of steam cylinder is 16 ft. 3 in,, and that between 
the centres of the steam and pump cylinders 12 ft. 1 in. The 
length of the connecting rods is 9 ft. 8 in., and the diameter of 
the fly-wheels 17 ft. 44in. The flywheel shaft is 11 in. in 
diameter at the wheel seats and 8% in. at the bearings, the 
length of the latter being 11} in. 

Steam is conducted to the engines by the pipe, L, this 
pipe communicating with the branches, K and H, which 
ead the steam to the ends of the cylinders, The admission 
and exhaust valves are of the equilibrium type, one of the 
admission valyes being shown in section by Fig. 6, while 
Fig. 7 represents the arrangement of cams and levers ; by 
which the valves are lifted. The cams for actuating the 
valves are carried by a shaft, R, which is driven from the 
flywheel shaft by bevel gearing, as shown in the plan. The 





cams for lifting the exhaust valyes are fixed on the cam 


shaft, but the cams for actuating the:steam valves are 
able longitudinally, and their form is such that by so shift 
them the : t ~~ pS varied at will. The cans 
are m the aid of the endless screws, V, tho shafts 
= rode, ¥. Dg . 

e exhaust valves, M, communicate by the pipe, N, y; 
the condenser, O, this latter being of the Cajostine ¢ type. = 
air pump, P, which is 17%in. in diameter, with a stroke of 
2 ft. 1} in, is worked by the arm, 8, which is fixed on a rock. 
ing shaft, on which there is also fixed the lever, T, the Upper 
end of this lever being coupled by links to the main cro. 
in 7 ate pump, Q, = is 11 in. in diameter, with 

. 7£in. e, is driven from a prolongation of the 
8, ape the rocking om as p Holt + — 

arrangement of ump cylinders with their 

and the manner in which the are bxed to the framing at 
engines is clearly shown by the longitudinal section in oy 
two-page engraving and by the transverse section on page 
118. The pump barrels are, as we have stated, 173 in, in 
diameter, and each is contained within a larger outer 
cylinder 33} in. in diameter, this outer cylinder communi. 
cating with the valve chests, as shown in the sections. The 
valves are of the double-beat class, the suction valves, d and 
¢, having seats of such size as to leave a clear water-way 
12.59 in. in diameter, while the delivery valves, d’ and ¢’, aw 
also of the same dimensions. One of these valves is shown 
in section by Fig. 2 on page 118. The suction pipes, f; lead- 
ing to the pump-well are each 13} in. in diameter, and each 
is furnished with an air vessel, g, as shown in the longitudinal 
section. 

The delivery valve boxes of each pump communicate with 
each other by a passage, on the top of which is placed an air 
vessel 18} in. in diameter, by 6 ft. 3 in. high, while from the 
passage just mentioned, the water traverses a belt around 
the me barrel to the delivery pipes leading to the main 
air vessel, common to the two pumps. The arrangement of 
the delivery pipes and passages is clearly shown on the left- 
hand half of the transverse section on page 118. Tho de- 
livery pipes connecting the pumps with the main air vessel 
are each in two portions, that portion next the pump being 
12.59 in., and that next the air vessel 13.79 in. in diameter. 
The two portions are connected by a stuffing-box, which 
permits expansion and contraction to take place freely, and 
close to the stuffing-box is a sluice valve, m, by which the 
communication between the pump and the air vessel can be 
cut off. The mouth ofeach delivery pipe, also within the 
main air vessel, is fitted with a pair of flap valves, as shown 
in the transverse section, Fig 1, and the detail view, Fig.3 
on page 118, 

e main air vessel, which is 4 ft. 11 in. in diameter at the 
‘bottom, and 15 ft. 5 in. high, is formed of wrought-iron plates 
and like the smaller air vessels, is fitted with a glass water 
gauge to show the water level. From the main air vessel 
the water passes by the pipe, 7, 13.78in. in diameter to a 
vertical pipe, which conducts it to the top of the water tower, 
which has already been mentioned as adjoining the engine 
house, and from which it descends again to supply the town. 
The chimney belonging to the boilers, we may mention, tra- 
verse the centre of the water tower. 

The cost of the Brunswick water works, with the pumping 


engines, has been as follows : P 
Cost of 78,740 ft. of cast-iron pipes, in- 
cluding transport and testing... .._ 10,757.85 
Laying pipes... pa ee 
Pipes conducting the water to the filter 
and to the engines, including testing and 
laying Se ee te” es 
Paving gee tas At ee Bg 810.0 
800 plugs and 92 sluice valves... —«.. 2,211.3 
Stand pipe, &c., at the Chateau d’Eau ... 860,00 
Construction of filter wee 2,788.79 
= of pump-wells 222.0 
Pumping engines and boilers ...__«». 3,762.6 
Fixing engines and pipes at Chateaud’Eau 252.15 
Construction of engine and boiler-house, 
with tower ... ; ne ees eve 10,689.90 
Miscellaneous expenses... oes 984.0 
Cost of superintendence, &c. 914.68 
Licentiate 


£38,998.47 
A storage reservoir is to be provided for the purpos of 
maintaining a supply of water in the event of failure, to the 
engines, but this = not yet been constructed. In conclu. 
sion, we should state that we are indebted to the Zeitschr 
der Architecten und Ingenieur-Vereins zu Hannover 
particulars of the engines we have described. 











Grawp Trusx Rarway or Canapa—The work of > 
tending the Grand Trunk Railway along the wharves 
Montreal is proceeding briskly. Engines specially adapted 
for the extension are being made in Philadelphia. 


Tue CerpErvs.—The Treasurer of Victoria has written . 
the Governor of that colony bringing under His Exce Go- 
notice the high opinion entertained by the Victorian 
vernment of Captain Panter’s services in bringing Foae 
Cerberus. The Treasurer suggests that as Captain ®” 
has been promoted in the colonial navy the Governor 
recommend the Imperial Government to give 4 
cognition of his services. 





CHESAPEAKE AND Onto Canat.—A coats el ist 


Chesapeake and Ohio Canal along the “ five~ a 
tributed to the operations of musk-rats. This desir 
— has within the last few years largely increased aod 
along the lines of the Chesapeake and other canal tt 
it is feared that breaks may occur at other points. wish, is 
Mississippi, quite an insignilicant enemy, the craw. iy, 
said to be giving continual trouble by b te pro 
levees. The holes made by crawfish have to 





stopped up. 
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important degree upon the nature of the work 
which that particular engine has to perform. We 
have shown that the greater the number of hours 
per annum that an engine is in steam the greater 
is the expenditure which it is justifiable to incur to 
obtain a given percentage of reduction in the con- 
sumption of fuel, and rice versd ; and. we have ex- 
plained how an improvement which, in one instance, 
might be adopted with considerable profit, would, 
if resorted to in another instance, actually cause a 
monetary loss, Now there is no class of engine 
to which these arguments apply with greater force 
than toa locomotive. The average number of hours 
per annum during which a locomotive is actually 
running is small, the average power developed when 
running is considerably below the maximum power 
which the engine is capable of developing, and 
hence the total number of foot-pounds of work de- 
veloped per annum and the total cost of fuel per 
annum are both very smail in proportion to the 
cost of the machine. How fot this annual cost 
of fuel per locomotive really is, is probably known 
to but few beyond those specially concerned in 
railway management, and we therefore subjoin a 
Table containing some data on this point, which 
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LOCOMOTIVE ECONOMY. 

It is not very many years since locomotive en- 
gines had to be reckoned amongst the most eco- 
nomical power producers in use. The high-pressure 
steam with which they have long been worked, 
their high piston speeds, and the generally good 
proportions of their boilers and valve gear, gave 
them, at the time to which we refer, great advan- 
tages over most of their competitors, and the con- 
sequence was, that, as we have said, the locomotive 
held in those days a high position amongst engines 
generally. At the present time, however, matters 
are greatly changed; high steam pressures and 
high piston speeds are no longer almost peculiar to 
locomotive practice, while the development of sur- 
face condensation and the compound system, have 
combined to assist in the production of engines 
capable of developing a horse power with a con- 
sumption of fuel amounting to less than two-thirds, 
probably, of that required in the best locomotive 
ever built. Even portable engines—long regarded 
with something not very different from contempt 
by railway engineera—have, under the fostering 
care of the Royal Agricultural Society, improved of 
late years to an extent which renders them, in a 
large number of instances, more than a match for 
the locomotive as far as economy of fuel is con- 
cerned ; and only a few months ago (vide page 333 
of our tenth volume) we took occasion to point 
out that, in some respects, locomotive engineers 
might now advantageously adopt, with certain 
modifications, the practice of portable engine 
builders. Under these circumstances it appears to 
us worth while to consider the causes which have 
contributed to this result, and to explain briefly 
some points connected with locomotive economy, 
which we have reason to believe are not so gene- 
= understood as they deserve to be. 

¢ have, on former occasions, when writing on 
steam engine economy, always been careful to 
pout out that the real value of any improvement 


we believe will be interesting. The figures given 
jin this Table, we may remark, have been calculated 
jfrom the returns of ten of our prineipal railway 
| companies for the last six months of the past year, 
| the * average cost of fuel per engine per half year’’ 
| being obtained simply by dividing, in each case, the 

total cost of coke and coal for the half year by the 
j number of engines possessed by the company. 








| Average number Average coat 
Name of miles ran per of fuel per en- 
of Railway. engine during gine per half 
half year. year. 
&. 
London and North 
Western 6,140 eos 48 19 4 
Great Western 8,833 62 17 56 
North-Eastern 9,141 88 ii 8 
Midland 10,740 79 9 (O 
Great Northern 9,795 67 12 «9 
Great Eastern 9,797 73 2 8 
South-Eastern 8,334 os 60 CUO 
London, Brighton, 
and South Coast 9,961 138 64 «(id 
London and South- 
Western ee 12,083 111 19 @ 
London, Chatham, 
and Dover 10,221 131 0 11 
Means of above for 
half year 9,7054 8&9 8 10 
Means per engine 
per annum 19,411 178 17 8 


Tn round numbers we may call the average cost 
of fuel per engine per annum 180/,, and if we take 
the mean gross cost of an engine as 2400/., we see that 
the cost of-fuel really amounts to an annual as 
of but 7} per cent. on the cost of the machine. In 
other words, if it were possible, by doubling the 
cost of construction, to render a locomotive capable 
of doing its work without any fuel whatever, the 
saving would, on the average, only pay interest at 
the rate of 7} per cent. on the extra outlay, even if 
we suppose that this outlay involved no increase in 
the allowance to be made for depreciation. In 
the case of the London and North-Western Rail- 
way, moreover, the interest on the additional out- 
lay, under the circumstances above supposed, 
would amount to but 4 per cent,. a very unremu- 
nerative result. In the above instances we have 
supposed, as we have said, that an extra outlay on 
the engine involved no extra charges for deprecia- 
tion ; but-in reality this, of course, would not be 
the case. There are, probably, extremely few 
improvements which are capable of being ap- 
plied to a locomotive for the purpose of ob. 
taining greater economy of fuel, which will 
not render necessary an additional allowance for 
depreciation fully proportional to the increase they 
cause in the cost of the engine, and if we take this 
charge for depreciation as ee cent., and the 
interest on extra capital invested as 5 per cent., we 
shall have a total annual charge of 15 per cent. on the 
cost of any such improvement as we have sup y 
which must be cleared off before the use of the im- 
provement results in a profit. Let us, for instance, 
suppose @ locomotive to be fitted with some fuel- 
saving arrangements involving an additional cost 
of 200/.; then these arrangements would have to 
save per annum a sufficient amount of fuel to pay 
an annual charge of 307, (202. for d iation and 
10/7. for interest), before the use of these additional 
appliances was attended with any profit to the rail- 
way company to which the locomotive belonged. 





‘pplied to a steam engine is dependent in a most 


But 30/. is about one-sixth of the average total 


annual expenditure for fuel, and therefore, fuel- 
saving arrangements, such as we have just bee ne 
to be applied, would have to effect a red n in 
the consumption of fuel of at least 16} per cent. in 
order to avoid their use being attended with an 
absolute loss. In the case of the London and 
North-Western Railway, where the average cost of - 
fuel per engine per annum is less than 100/., the 
30/. above mentioned would represent the cost of 
rather more than 30 per cent. of the annual con- 
sumption of fuel, and the fuel-saving appliances 
costing 2001 would, therefore, have to reduce the 
consumption more than 30 per cent, before they 
became profitable. 

Assuming that the above mentioned allowance for 
depreciation is fairly correct, and making a slight 
additional allowance for incidental expenses mostly 
attendant upon the employment of itional parts 
on an engine, we may consider broadly that any 
fuel-saving appliances added to a locomotive must, 
to avoid their use being attended with loss, effect on 
the average a reduction of fuel amounting to 1 per 
cent. for each 10/. of their original cost. Now, with 
this fact before us it is easy to understand why 
simplicity has always been regarded as a cardinal 
virtue in a locomotive, and why so few ‘ refine- 
ments” have ever been found profitable when ap- 
plied to it. Notwithstanding this, however, there 
are a few fuel-saving appliances which, although 
involving some additional cost, might certainly 
be very generally employed with advantage. 
The most important of these are steam jackets 
for the eylinders, and a simple arrangement of 
feed-water heater, With the increased pressures 
of steam now in use steam jackets are more than 
ever a necessity for economical expansive working, 
and we have on a former occasion (vide page 333 of 
our tenth volume) pointed out how they may be 
very readily applied to locomotives. Feed-water 
heaters are, we are glad to say, coming into use on 
several lines, and we hope to see their employment 
extended. 

So far, in speaking of locomotive economy we 
have considered an engine merely as a power-pro- 
ducing machine ; but in reality a locomotive is far 
more than this, Besides being a steam engine 
proper it is a carriage on which the engine and the 
stores of fuel and water for working that engine can 
be transported from place to place, and this carriage 

rtion of the machine exercises a most important 
influence upon the question of maintenance. 
Speaking in general terms, the average total — 
diture per locomotive per annum on our main lines 
of railway may be taken as about 660/,, this sum 
being divided out about as follows: 

per cent, 
Fuel 23 


oe eee one 


Wages and other running expenses 32 
Digtien axel somowals ove «al 85 
General charges... ive 5 

100 


Now if we still assume the average value of a 
locomotive to be 2400/., we shall see that the mere 
annual charge for interest on this sum taken at 5 
per cent. will amount to one-third of the whole 
annual expense of working and maintenance, or, 
in other words, that it will be nearly equal to 
the whole cost of repairs and renewals. If now 
by any modification or improvement in construc- 
tion, we suppose it possible, without increasing 
the cost, to make one engine do the work which 
it at present requires two to perform, there 
would at once be effected a saving, due merely 
to the reduction of interest charge, equal te that 
which would be obtained b rte | the con- 
sumption of fuel to two-thirds of its present 
amount, while there would be the further ad- 
vantage that the saving resulting from any given 
improvement in the economical production and use 
of the steam would be proportionately increased 
It is here that we have the key to the true method 
of securing locomotive economy and an explana- 
tion of the fact that the most successful locomotive 
superintendents have been thoee who have paid the 

atest attention to the production of a thoroughly 
urable engine at a moderate cost. It is thus that 
locomotive engineers have of late years thrown 
themselves open to the charge of paying more 
attention to what may be termed locomotive manu- 
facture than to the development of the engine as.an 
economical steam user; but a careful consideration 
of the facts of the case shows that in doing this they 
have been consulting the best interests of those for 
whom they act. greatest aids to locomotive 








economy are, in fact, such improvements in con- 
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struction as enable the engines to be worked for 
long periods without entering the shops for repairs, 
such arrangements as enable the engines to run 
a large annual mileage, without, however, inter- 
fering with the proper intervals for Gomes one 
general overhauling. In fact, so long as the latter 
points ae attended to, the harder locomotives are 
worked the better will be the economical results. 
It is impossible, within the scope of the present 
notice, to do more than direct attention to the 
eneral oe we have endeavoured to explain, 
ut we in in future articles to speak of some 
of the leading points of detail upon which locomotive 
economy in a great measure depends. 


TECHNICAL DICTIONARIES. 

Tue “ international” tendencies of the present 
day have not been without influence on the litera- 
ture of the period, and accordingly we find that 
within the last few years several works have been 

ut forward which may be classed under the general 
Rioding indicated by the title of this article. Pend- 
ing the adoption of the universal language, which is 
we devoutly very far off, certain individuals 
more or leas qualified (generally less) have set them- 
selves to compile vocabularies giving the equivalents 
of technical terms in various languages. We do not 
pro to enter upon a regular review of any of these 
works, but intend simply to make a few suggestions 
for the benefit of authors who think ~— have a 
call to enter on the preparation of a Technical 
Dictionary. 

The first and most important requisite of such 
a book is that it shall present a faithful list of 
the words in use at the time of publication, and 
not be over-burdened with obsolete and errone- 
ous terms belonging to a past generation. It is 
for this reason that all dictionaries which seek to 
recommend themselves as containing so many thou- 
sand ‘ additional words” should be regarded with 
suspicion. It is quite true that obsolete words should 
appear in what we may call the “first place,” for 
the benefit of those who may be reading old 
books. For instance, in a good English-German- 
French dictionary, we should expect to find the 
word * fire-engine,” as denoting the machine now 
called a “‘ steam-engine,” of course with a note to 
prevent the unwary use of the word by a foreigner 
writing English. Even so late as 179% a tract was 
published under the title of “ Introduction to the 
art of making machines ex/garly called steam-en- 
gines,” thus showing that the word “ steam-en- 
gine” had by no means gained for itself admission 
into all circles at the end of the last century. It is, 
indeed, probable that “ steam engine” and “ fire- 
engine” were used indifferently to denote the same 
thing for many years after that date. We should 
not, | de Ban expect to find in the French part of 
our imaginary dictionary the word “ fire-engine” 
given as an equivalent for machine-a-vapeur. More- 
over the author should be careful to point out, if he 
can, the subtle distinctions between such words as 
** road steamer,” “‘ steam carriage,” ‘‘ road locomo- 
tive,” and ‘traction engine.” It is here worth 
noting that “steamer” was once applied indif- 
ferently to machines for moving through the water 
and to those suitable only for locomotion on land. 
It was probably never used by authors in the latter 
sense, but the present writer well remembers hear- 
ing it applied to locomotives by country =a 
many years ago. We have never yet seen a dic- 
tionary which attempted to discriminate between 
**mechanic,” “ mechanician,” ‘‘ mechanist,” and 
‘‘ machinist.” The first of these words has in Lon- 
don a local signification, by which it is made to in- 
clude almost every one whose trade is mechanical, 
but we fancy that a bricklayer in the North of 
England would be rather rised at being called 
a‘*mechanic.” Again “ machinist” has, since the 
introduction of the sewing machine, obtained an 
entirely new meaning. It has also a special signi- 
fication behind the scenes of a theatre. Similar 
varying shades of meaning also exist in French and 
German. For instance, one of the meanings of mé- 
canicien is ‘* engine-driver,” and we occasionally see 
in newspaper accounts of French rai!wa idents 
that ‘the mechancian unhurt.” We may 
per one day meet with a literal translation of 
¢ eur, the French designation of the driver's 
mate, the “‘stoker” or “fireman.” After all it 
would not be so very foreign to the language, as the 
word still li evo fe thet m rious func- 
tionary of the Court of Chancery, w 
our privilege to behold in the flesh, we allude to 
“Mr. Deputy Chaff-wax,” whose duty it is to heat 





it was once 





—chauffer—the wax for im documents with 
the Great Seal. However pedantic such an assertion 
may appear to the “ 
have a technical di 


industry. Take an example. 

note that railways on their first introduction were 
intended to be a sort of modified “‘ King’s high- 
way.” All the old railway Acts contain clauses 
providing for the running of private trains. The 
term “railroad” (now discarded here but still 
in general use in the United States) shows this, to 
acertain extent, and the mgy - 4 foe carried 
still further by the terms “ driver, guard,” 
“coaches” (as the carriages are still called by th 

railway employés) and “‘ wagons.” Even so late as 
1839 we find the author of a book on “ Roads and 
Railroads, Vehicles and Modes of Travelling” say- 
ing—* There is a class of stage coaches (if the term 
be perly applied to them) which have come 
much into use within a few years; we mean those 
employed on the various railroads. These vehicles 
have never to make any of those sudden turns 
which are required on common - » some 
are shaped like private carriages.” 

As in general literature so in technical literature, 
it is entirely beyond the power of any dictionary 
maker to influence the use or disuse of any particular 
phrase or word. The Dictionary of the French 
Academy is sufficient proof of this. It may also be 
said that a new word is never introduced by a 
dictionary, but when the necessity for it becomes 
very pressing it springs up mysteriously, and if it 
happens to suit the public taste is straightway 
adopted into the language. ‘‘ Telegram” is a case in 
point ; but ‘‘ Bessemerise,” founded onthe German 
‘* Bessemern,” which signifies the carrying out of 
the Bessemer process, has scarcely survived its birth. 
The word “ re-railing” in the sense of replacing a 
railway carriage on the rail after an accident is vastl 
convenient, but has not been generally adop 
Again, we are not yet permitted to say, without a 
charge of using an Americanism, that two trains 
‘‘eollided.” American writers are not troubled 
with the conservative scruples which hamper us 
with regard to the invention of new terms, and no 
German is ever at fault, in consequence of the 
marvellous facility with which compound words may 
be formed in that language. But as we have said 
before, it is not the province of the compiler of a 
technical dicti to invent new words, a maxim 
which some would do well to bear in mind. In 
many works of this kind the authors appear to have 
thought that their task was ended when they had 
ransacked previous authors, , bad, and indif- 
ferent, simply arran in order the words so 
—> No note is taken pad the moe —— 
which all language is continually undergoing, an 
the most ridiculous blunders are propagated. They 
never seem to think that it is necessary to read 
modern authors of established reputation for the 
purpose of recording new words or old words used 
in a new sense. At the present day, when periodical 
literature occupies so prominent LD ape or it is 
obvious that this search must be incipally 
in the technical and scientific journals. any one 
would only take the trouble to read over a translated 
article in a leading French or German periodical 
(he will have no difficulty whatever in finding one), 
and, with the English original before him, note the 
rendering of all the technicalities, we can promise 
him that they will be very different indeed to any- 
thing which he will find in the very latest and best 
technical dictionary. We venture, also, to call the 
attention of intending lexicographers to another 
profitable mine which Tes never been worked as it 
ought to be. We allude to illustrated trade cir- 
culars and price lists, such as Barras and Blackett’s 
“‘ Sheffield Standard List,” or Appleby’s ‘“ Ilus- 
trated Handbook of Machinery.” By a comparison 
of these with foreign lists of a similar kind an 
immense number words might be obtained 
which have never found their way into any technical 
dictionary. We will venture to say that the ad- 
vertisement columns of this very number contain 
at least fifty terms which an unfortunate translator 
might seek for in vain in his favourite lexicon ; or, 
if he did find them, the majority of the i 
would be sure to belong to the last generation, or 

to no generation at all. 

Ia absence of any reliable ical dic- 
tionary the only resource left for a translator, when 


ical man,” we shall never | guage 


"if of 


the context does not clearly indicate the meaning, 
i In this way one 
. in . 


f which all existing dic. 
tionaries are unable to help us. 

We have refrained from mentioning any dic. 
tionaries by name, but should our meet the 
eye of any industrious compiler, we take the liberty 
of ing that he sh discard at least three. 
matter which he has accumulated 
sasoing toisth; assvidieg to te peesigin we bee 
maining fourth, ing to inciples we have 
laid down, will probably lead to =a further re- 
duction of quantity, and to the improvement of the 
quality of his work. It should always be borne in 
mind that a hundred words picked up in the work- 
shop or from writers of authority are worth a thou- 
ren which simply embody the accumulated errors 
of dozens of ignorant compilers, 


EDUCATION AT COOPERS HILL. 

Brier.y stated, ar ws re 5 which it is pro- 

posed to give to students at ndian ineeri 

College at Coopers Hill will combine Ae ees i 

and | ay oe training required for the manufacture 
of them into civil engineers ; at least, this is the 
theory of the pro plan, as sketched out in the 
pages of the college prospectus. The manner in 
which it is to be carried into practice has been 
sketched out by the gallant Principal of the college 
in his speech of the 5th of August last, at the open- 
ing ceremony, which we described a few weeks 
back. As the very object for which the college has 
been established is to afford a better education than 
can at present be obtained elsewhere in this country, 
a high standard of qualification has been laid down, 
which, it is hoped, may be realised in practice, 
In such a college as Coopers Hill is intended to 
be, it is by no means easy to draw the line between 
the subjects which should be pursued, and those 
which may be neglected. It is obvious, however, 
that time would not permit, neither would it be 
desirable, even if practical, to cram too many sub- 
jecta into the heads of the students, lest the result 
should be that they obtained a smattering of many, 
and real proficiency in but a few, if any. Draw- 
ing, surveying, mathematics, mechanics, and the 
rinciples of construction are useful of course ; 

Put fur the accomplished engineer education clear! 

must not stop there. A man who has to deal wi 
materials of all kinds ought not to be satisfied to 
remain in ignorance of the essential properties of 
bodies, and this necessarily involves some acquaint- 
i general laws of chemical philosopay, 
cation to various forms of matter. 
The same thing holds good equally with respect to 
heat and electricity, etism, mineralogy, and 
eology. The experimental and natufal sciences 
ve an especial and ica] value to the engineer 
i to deal much with the con- 
version of raw material, and there is not the same 
subdivision of labour there that exists in England. 
In India, where the organisation of trade is still in 
& primitive condition, and work is carried on ats 
distance from manufacturing centres, an engineer 
not only has often to run alone almost as soon a8 
he arrives there, but has generally to go straight 
to Mother Nature for his materials, to dig and burn 
his own lime, to make his own bricks, and often to 
fell his own timber. A knowledge of the chemical 
principles involved in the composition of mortars 
and cements is in such cases orn nd invaluable, 
as is also a knowledge of the principles which guide 
him to the place where suitable stones are to be 
found—in other words, geology and -nineralogy. 
Very properly, t importance is attached to an 
acquaintance with the Indian language ; for how 
can an engineer exercise efficient control and super- 
vision if he be unable to make himself intelligible t 
his workpeople, or to understand what they say’ 
the people of 
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‘the natives,’ and most ready to declare | of exotic products which formed the mainstay of | will there be any dividend for the shareholders in 
researches are fiat and unprofitable, who ite return passages. The movement of passengers mare the past ; and even when the 
know nothing whatever about them. to France was also almost totally . I is at last it will be only 2 per 
So far for the t.eoretical, or book learning to be | order to economise the resources of treasury, | cent. 
college, and, in a general sense, the | and to enable them to be devoted to the of| The company is reducing the cost of ita fleet by 


pursued at the : 
e appears to include about all that need 
a especially taught there. But precisely the same 
subjects form part of the curriculum at existing 
aces where engineering is taught, and which, as 
pe been so repeatedly affirmed, have failed to pro- 
duce qualified men in sufficient numbers for the 
Indian service. The true test, then, will be the 
uality of the education given—not the quantity. 
¢ cannot be denied that equal facilities exist else- 
where as here for imparting this knowledge. Are 
we to assume, then, that they are not properly made 
use of? We think not. It has, however, been the 
misfortune of the Indian Government that they 
have not offered terms sufficiently attractive to 
secure the best men. The terms offered have now 
been greatly improved, and hence we may expect 
that a better class of men will come forward for 
admission to the college, than have hitherto, as 
a rule, sought admission to the Indian Public 
Works Department by means of the open com- 
petitive examinations. With good raw materials, 
a finished article possessing a high degree of 
excellence will always be turned out by skilful 
workmen ; and it will, therefore, be as much the 
fault of the professors as of the students if 
Coopers Hill College does not fulfil the expectations 
that have been justly encouraged of it. We have 
yet to consider the practical part of the engineer's 
training here, and it is in that branch that the 
greatest difficulties will be found to present them- 
selves. With respect to surveying, unusual facili- 
ties exist in the grounds attached to the college, 
andin the surrounding country for education in 
that branch of an engineer's duties in which, judg- 
ing from the results of past competitive examina- 
tions the existing colleges are plainly deficient. To 
anticipate any failure to impart the requisite know- 
ledge of surveying here, would be at once to confess 
our want of confidence in the merits of the pro- 
fessor of surveying, and this is the last thing we 
should feel justified in doing. It is, however, in 
that part of the practical training which, from its 
very nature, cannot take place in the neighbour- 
hood of the college itself, that most difficulties are 
to be apprehended ; but these, it is to be hoped, 
will not prove insurmountable. Colonel Chesney 
admits the importance of this when he observes 
that, “in India, the engineer will very likely spend 
a great part of his time in out-of-the-way places, 
dependent on his own resources.” In such a case, 
how is a man to act with ability if he has not first 
learned to do so from practical experience gained 
elsewhere, and India is certainly not the place to 
es to acquire that experience. With nothing to 
fall back upon besides his own resources, an engi- 
neer would be lost in the event of any unforeseen 
emergency arising in the course of actual construc- 
tion if he had nothicg beyond theory and book- 
learning to guide him. How many difficulties 
arise, for iastance, in the construction of hydraulic 
works, which practice alone can teach him to over- 
come? In the construction of irrigation works, the 
= experience of engineers in India has plenti- 
ully provided a proof of the necessity for such 
op training. This, then, though outside the 
unds of the immediate college course, has to be 
— for by the college authorities, and it will 
> only by establishing a thorough understanding 
with engineers in extensive practice in this country, 
that the difficulty can be surmounted. 








FRENCH STEAM NAVIGATION. 

Tue French General Transatlantic Steam Navi- 
gation Company, in common with all other French 
joint stock enterprises, was terribly tried by the 
war which weighed so cruelly upon France between 
July, 1870, and March, 1871. The lamentable 
Communist insurrection will also exercise, of course, 
an adverse influence upon the current year’s accounts. 
The first half of 1870 was attended with tolerably 
remunerative results to the company, but its under- 
taking soon experienced the effects of the severe 
shock given to every branch of French industry and 
enterprise by the Prussian war. The investment of 
Paris which took place early in September and the 
mvasion of the eastern | northern departments 
of France paralysed the exports of manufactured 
goods which supported the company’s outward 
voyages, and also greatly reduced the importation 





the war, the delegation of finance 
ber called 


at 
Tours towards the close of 
the representatives of the company to consent to a 
reduction in its _— services. consequence of 
this reduction, w was agreed to by the council of 
administration, only one monthly vo was as from 
October made upon the Antilles line, and as from 
December upon the New York line. At the same 
time, the steamers of the omens ees se 
the Havre and New York line were required to bring 
cargees of arms and munitions of war from the 
United States ; seven of these cargoes were 

over in the last quarter of 1870, and four in the 

few months of 1871. In consequence of this special 
business on Government account, the measures of 
severe economy applied to every detail of the man- 
agement, and the employment on the Antilles lines 
elke of comparatively small size and limited coal 
consumption, the effects of the trials and difficulties 
to which the undertaking was exposed in the last 
autumn and winter were considerably attenuated. 
The receipts obtained from 47 voyages accomplished 
in 1870—namely, 26 on the New York, 12 on the 
Mexican, and 9 on the Colon lines—amounted to 
405,642/.; and taking account of the fact that three 
less voyages were made last year upon the Colon 
line as compared with 1869, we find that the total 
falling off in the receipts last year did not exceed 
8767/. ‘The working expenses, exclusive of the 
insurance account, were considerably reduced last 
year, the economy realised being computed alto- 
gether at 49,317/. The largest proportion of this 
economy was obtained under the head of coal, in 
consequence of the more constant application to 
the great lines of two steamers with improved 
engines. ‘Thus the whole expenditure for coal and 
oil amounted last year to only 202,226/., as com- 
pared with 238,021/. in 1869, showing the large 
saving of 35,796/. 


One of the steamers of the company was lost last 
year. This vessel, which was of 200 horse power 
and named the Darien, was charged with the inter- 
colonial service from St, Thomas to Colon; she 
struck in October upon the southern coast of 
Cuba, and notwithstanding the efforts of the captain 
and crew she could not bé re-floated. The — 
and crew were, however, saved without difficulty ; 
and after providing for the loss the company’s in- 
surance fund still amounted to 117,693/. ‘The com- 
pany carried last year 17,500 soldiers on aceount of 
the French Government from point to point on the 
French coast ; it also brought to France from 
Germany in the course of the spring 17,000 French 
prisoners of war. In this last service ten voyages 
were made from Hamburg. The sums payable de | 
the French Government for this military traffic wi 
figure in the company’s accounts for 1871. As re- 

rds the receipts and expenditure for 1870, it may 

repeated that the actual receipts from the general 
service amounted to 405,642/. ‘Io this amount may 
be added the fixed subvention of the Government 
for the year, amounting to 348,754/. The directors 
also rely on receiving an eventual —s 
subvention of 80,000/., which will increase the whole 
revenue of the year to 834,396/. The working ex- 

nses of the year were 612,516/., leaving a profit of 
$91, 8802, which is, however, obviously dependent 
upon the receipt in full of the subventions of the 
State. After deducting from the profit of 221,880/., 
the interest accruing on obligations and the amounts 
absorbed by sinking funds created to make good 
the capital absorbed in the company’s fleet, the 


transformation account, &c., the final balance of | hibition. I 


profit remaining did not exceed 32,000/. The 
supplementary subvention of 80,000/. will not be 

nted to the company until, in accordance with a 
Zs voted in 1868, a detailed examination is made 
of the accounts by a commission 


be to ascertain that the company did not realise a 

rofit of 5 per cent. upon its capital last year. 
There cannot, unfortunately for the proprietors, be 
any doubts upon this head; but in consequence of 
the other pressing matters to which the French 
authorities have had to devote their attention, it is 
only recently that measures have been for 
the nomination of the commission. When com- 
mission has concluded its examination of last year’s 
accounts, and when the Government has paid its 
supplementary subvention then, and not then, 


appointed by the | °#! 
Government with that object, and whose duty will | 4, 





the constant operation of a fund, reserves, 
&c. At the close of seh, tha onlag bn wees 
com 


pan i 
duced to 85,637/. if the reserves now made annually 
are continued at the same rate. A special transfor- 
mation account opened in 1868, and comprising the 
cost of surface condensers and sundry 
carried out in the hip wa, sen the Lafayette, and 
the Martinique, was only increased in 1870 by the 


amount of the outlay incurred on the 


out on board the Caravelle was not added last year, 
having been redeemed to the extent of one- out 
of the current working expenses of 1870, while the 
remaining half will made good in a similar 
manner during 187]. The balance at the debit of 
the transformation account is to be redeemed at the 
rate of 10 per cent, per annum. One of three new 
steamers ordered for the company’s Pacific line has 
been delivered, and has made a trial trip to Mexivo ; 
this voyage, both in respect to the speed attained 
and the combustible consumed, was considered a 
highly successful one. The second of the three new 
steamers is expected to be handed over to the com- 
_ this month (August), and the third will pro- 

bly follow in ber ; the steamers have not, 
however, been launched within the prescribed 
periods, and the company has made some - 
sentations on the subject to the contractors. e 
sum to be paid for the three steamers is 268,000/. in 
round figures, and of this amount 187,709/. had 
been handed over at the close of 1870. The result 
of the past year’s operations can scarcely be re- 
garded as peagene sy | to the proprietors, but allow- 
ance must be made for the grave difficulties of the 
moment and better things are now hoped for and 
relied on, both from the changes determined on in 
the company’s fleet and the pose on revival of French 
commerce. 





NOTES FROM PARIS. 
Panis, August 21, 1871. 
Avsace Axp Lorraing. 

Tue annexation of Alsace and Lorraine has imported into 
the industrial situation of France and of Germany 4 con- 
siderable perplexity, which just now occupies the attention 
of both countries. Ont of 39 blast furnaces producing 
281,000 tons of iron, which Alsace and Lorraine worked ac- 
cording to the statistics of 1867, 25 blast furnaces produ- 
cing 205,000 tons are left to France and out of 28,500 acres 


annually. 

France possessed 6,800,000 cotton spindles, representing 
per annum 80 millions of kilogrammes of thread. In these 
figures Alsace had 1,600,000 France had 80,000 
looms, producing about 55,000,000 of 
fabrics; the treaty leaves in Alsace 35,000 looms, and 22 


millions of k of fabrics, or more than a third of 
the total amount. Now, after the Ist of next, ac- 
cording to the treaty of peace, the territories would 
be subjected to the duties and taxes of , that is to 
say, they will be struck with imports t to pro- 
i . Importation from and Eng- 
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of the spiral baad of the Vendéme Columa which were 
broken in the fall, have been reproduced on the same pat- 
terns as the old ones. The column itself will be re-erected 
on @ new system; in place of being in stone it will be in 
cast iron, by which there will be secured greater lightness, 
economy, and rapidity of constraction. 


Mixenar Stream Hots. 

We have lately seen iu a mine in thie Pas-de-Calais a 
‘new type of holst of great simplicity, and the working of 
which gives every satisfaction. It is used to lift 6.5 cube 
yards of coal, which it has to discharge at the mouth of 
the mines, These mines, compelled in their development 
to exeavate large quantities of rock, produce, besides coal, 
a considerable amount of stene débris which has to be 
deposited in the vicinity of the shaft. The spoil banks 
thus found increase very rapidly, and require the appro- 
priation of ground often very valuable. It is a great ob- 
ject then not to increase the surface works too much, and 
to give to these banks the greatest possible height; and to 
effect this the spoil is being lifted about 17 ft. above the 
top ef the shaft. The lifts are compoved of a small cage 
directed by two vertical guides, and intended to receive the 


coal or other material. The cage is suspended by a chain 


RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provisces, Jaly, 1871. 

Ar this season wheu tie annual migration takes place 
to the hill statiens and the discomforts of the present 
primitive mode of travelling are brought fully home to all 
(but particularly to the weary invalids) who seek the cool 
and invigorating air of the Himalaya rangea, we once 
more hear the question of light mountain railways revived, 
and we learn that surveys are actually being made for a 
pioneer line to the new military sanitarium, Raneekate, up 
the Kosi valley. 

It will no doubt be some time before such railways are 
seriously taken in hand, but such is the growing im- 
portance of the hill stations to India (health and life 
giving retreats as they are) that sooner or later the neces- 
sity for rapid and easy communication between these sani- 
tariums and the plains must force itself on the attention of 
the authorities and the public. When the engineers come 





| which were planned with great skill, and are, although on 


to lay out these lines they may with advantage study some 
of the present mountain roads in this couatry, many of 


a small scale, works of no mean importance. 
The civil engineer branch of the Public Works Depart- 


! en ro t , itably nged, and is . . : 
which is taken round two palleys suitably arranged, and is/ |... in Bombay forwarded & memorial to the Secretary of 
attached at the end to a fixed point. The chain passes | @ 


: Pec | State for India respecting “ the disadvantages they laboured 
over a pulley mounted on the piston rod of a vertical steam unin ‘eb casted Ge eae aan ion” in 1866, t 
° ' a a r nif un f gr pay, leave, and pension” m 6, but not 
nde Phe stroke of the piston is 6 ft. 24 in., with full | navies tite Cavenses with é reply they have again sub- 
admission of steam during the whole stroke. As ste am | nitted a petition. As since 1866 the revixed scale of 
is of course cheap, the arrangement of the apparatus | salaries has come inte force, they now complain of these 
renders its employment advantageous for the parti —j | disadvantages in the matter of leave and pension only, and 
This holst is — at we =. | they represent that while military officers serving in the 
Cranes Pargely ¢™- | Public Works Departinent have their own liberal rules, 
Seite Bille Bhd | civil engineers are under the rules of the rank and file of 
; pera PET , | the uncovenanted service—rules originally framed for a 
M. Thirieon, maker of punips in Paris, some time since | native subordinate service, and which consequently do not 
introduced a system of vertical steam boiler specially provide for the contingency of visits to Europe. x 
adapted for the rapid production of steam, and this he is|” 4 jate number of the Government Gazette of India con- 
now using in the construction of steam fire engines. It | tains the particulars of some most interesting and success. 


evliader. 


case in which it is used 
Chrétien, the inventor of a system of 


ploye 1, 





preseute some resemblance to the Field boiler, and the | ful experiments in the cultivation of cotton in the Punjab, 


Merryweather engine. It is a vertical cylindrical boiler, | 
and to the roof of the firebox are secured hanging tubes of 
a U form. These tubes are arranged in a circle, the plane 
of each U being oblique to the radius of the circle, 
When the tubes become heated an ascending current estab- 
lishes itself in the hottest branch, the water descending in 
the other, and a rapid circulation is effected, which draws 
all the water in the boiler throngh the tubes, and which 
entirely prevents incrustation. This arrangement is some- 
what similar to that of the Field boiler, but the inventor 
thinks that the form of tube he employs is more desirable 
than that of the straight double tube, because it presents 
no part likely to retain bubbles of steam, nor to burn under 
the action of the flame.* 


Sewace Purivication. 

M. Le Chatelier, engineer.in-chief of mines, has just 
published a memorandum on the purification 
water by sulphete of alamina, with its special appli 
the city of aris. The author recals the fact that in 1865 
he suggested to the municipal administration the u-e of this 
reactive agent for the purification of sewage water, and that 
alter laboratory experiments trials on a large scale » ere made 
in 1868, near the outfall of the grand collectiv sewer, and 
afterwards coutinved on a still larger scale in 1869 and 
1870 on the other bank of the Seine. The conclusion which 
the laboratory trials had pointed out had been verified so 
far as the clarification and disinfection of sewage water was 
concerned. ‘The water so purified can be kept several days 
without any decomposition, the deposits dry easily and 
without any appreciable odour. 

M. Le Chatelier desires to see this process applied on a 
grand scale to the mass of sewage watersof Paris. But 
the author appears to regard too lightly the success of 
direct irrigation, tried at the same time as this chemical 
process. By the former all the fertilising matters of the 
sewege waters can be utilised without any manifest 
sanitary inconvenience, whilet the chemical action only 
draws from the sewage a part of the impurities it holds in 
solution, and produces, not without considerable expense, a 
material poor as a fertiliser, and of @ practical value so small 
that it is very difficult to get rid of it, We do not insist upon 
the point further because this comparison between chemical 
purification and direct application can be best judged of in 
England by the practical results produced by them. 


of sewage 
ition to 


a ——__ — —— - 





Rvestas Fouriyications.—The Russian fortifications at 
the railway stations of Radziwillow and Wolocysk are being 
rapidly proceeded with. The former is the last station 
towards the frontier of the Brest-Berdyczew-Radziwillower 
Railway. Both stations ere of the utmost strategical im- 
portance, and have an unipterru communication with 
the Galician nest of railways. In the neighbourhood of 
Radziwillow Leperial engineers have been engaged for 
weeks in surveying and levelling, and after their plans a 
citadel with detatched forts will be erected in the neighbour- 
hood of the station for its further protection. The fortitica- 
tions are to be completed within three . A similar 
course has been adopted at Wolocysk. Gther fortifications 
are already nearly completed, notably in the eatension of 
the works at Lithuanian Breet and Kiew, and their strength - 
ening by detached forte. — Army and Navy Gazette. 

* [An illustration showing the tubes used by M. Thirion 


appeared on page 244 of our ninth volame—Ep. E.) 








made by Mr. Login, C.E., which are in themselves a strong 
argument in favour of permitting engineers of keen obser- 
vation to pay periodical visits to other countries. 

Mr. Login has lately returned from furlough, and while 
in Ezypt (on bis way to India), be gave his attention to 
the cultivation of cotten in that country, and he is now, by 
a series of practical experiments of a very successful nature, 
illustrating the advantages of the new system of cotton 
cultivation which he proposes to introdace into Northern 
India, and which it is stated has already produced consider- 
able effect on the minds of the native cultivators. The fol- 
lowing is a short account of an experiment made near Delhi: 

“No special care was taken with the preparation of the 
soil; indeed, this was especially avoided. The land which 
had been under grass for several years was ‘ scratched’ over 
twice with the ordinary country plough, and after this 
furrows, 8 in. deep and 8 ft. apart, were made by another 
native agricultural instrument in common use in the Punjab. 
After irrigation small holes were made in the ridges at dis- 
tances of about 2 ft., and several seeds were dropped into 
each hole, Only the most promising plant springing from 
the seeds in each bole was allowed to remain, the others 
were at once weeded out. The cotton was sown on May 
29th, and on September 12th many of the plants were over 
6 ft. high, covering an area of 15 square feet or more, and 
in mavy instances the branches were weighed down to the 
ground by the weight of the pods. The total yield was at 
the rate of 3074 tb. of cleaned cotton per acre.” ; 

The principle of the system introduced by Mr. Login is 
to have each plant separate and to place them sufficiently 
far apart to allow space for the admission of a sufficiency 
of air and light. Irrigation also is necessary. 

It is surprising how little attention the subject of the 
improvement in agriculture in this, a purely agricultural 
country, has received up to the present, but it is to be hoped 
that a new era will open under the auspices of the agricul- 
tural department, a department which has a wide field for 
usefulness before it, and which, if properly conducted, must 
do mach and lasting good for the natives of India. 

An experimental trip was lately made on the Punjab 
Railway for the purpose of ascertaining the effect of 
Saunder’s patent, and the “ cowl” arrangement for cooling 
railway carriages. In an ordinary first-class carriage the 
heat was 89°. In the tattie carriage, with the cowl, the 
thermometer varied from 72° to 82°, and the coolness was 
said to be very pleasant, while in a carriage fitted up with 
Saunder’s patent, the thermometer varied from 82% to as 
low as 66°, which latter was pronounced to be too cold. 
These and other experiments are the result of Lord Mayo’s 
able minute, called forth first by the large number of deaths 
in railway carriages, from heat apoplexy, which took place 
last May and June, and by the apparent indifference to 
these numerous casualties shown by the Indian railway 
companies. 

It has been announced in several papers that Mr. Hugh 
Leonard, civil engineer, is to succeed Colonel Nicolls, R.E., 
as chief engineer of Bengal, and if the report be true (which 
there is little reason to doubt), the fact of this appoint- 
ment, which ie one of the highest prizes in the service, 
having been given to a civil engineer, will give t satis- 
faction to the other members of the profession in the P.W.D., 
and it will havea good effect on the service generally. 


troduced a new surveying instrument, which, if his de- 
scription of its merits can be relied on as not being over- 
sanguine, promises to be a very useful addition to the 
surveying instruments at present used by the engineer, if, 
indeed, it does not supersede most of them. He calls it the 
omnimeter, and says of it: ‘‘ It is useful for city surveying, in 
laying down traverse lines ; all chaining is done away with, 
horizontal angles are taken at one and the same ; 
for surveying and levelling in rough, hilly, and thickly- 
wooded country. Only those who hare been obliged to use 
theodolites and chains in such places can understand what 
a boon this instrument will be to others similarly employed. 
For railway and irrigation purposes it is equally, if not 
more useful.” 

From Simla (the hot-weather retreat of the Government) 
and other hill stations the usual annual cry of scarcity uf 
water is again heard, but, although that want is sadly felt 
each year before the setting in of the rains, and the facualities 
for storing abundant supplies of water are numerous in the 
hills, yet no active steps are taken. Hill station com- 
munities, like those of your watering places at home, are 
constantly moving and changing, and take but little ia- 
terest in the welfare and improvement of these pretty and 
cool summer retreats. 

The appointment of Mr. Molesworth, C.E., 
of iuspector-general of the State railways for India has 
taken by surprwe many who watched with astonishment 
some of the appointments which were first made in that 
department, as it shows that the necessity for engaging 
the services of men of sound practical railway experience is 
beginning to force itself on the Government of this country. 


to the office 








NOTES FROM THE SOUTH-WEST. 

The Narrow Gauge at Briton Ferry.—The narrow gauge 
is to be carried to Briton Ferry. The change will aot, how- 
ever, be completed before June, 1872. 

A Clock Bell for Lord Bute—A 
placed in the new tower at Cardiff Castle. 
structed by Messrs. Dent, of London, and mn pooewely similar 
to the one in the Victoria tower of the new Houses of Parlia- 
ment except that it is only half the size. 

Rhymney Railway.—The works on the Penallian branch 
and on the northern line of the Rhymney Railway Com- 
pany are now completed and will be inspected by the Board 
of Trade ina few days. The Cardiff and Caerphilly line 
was made available for traffie Apri] 1 and has since worked 
satisfactorily. 

Trade at Cardiff.—A fair business is being done at the 
iron works in the neighbourhood of Cardiff. The quantity 
of coal brought down from the collicries is increasing, 

it is hoped that in a few days matters will regain their old 
activity. 

Bristol Water Works.—The directors of the Bristol Water 
Works Company haye decided to extend the company’s 
mains to Westbury-on-Trym, for the accommodation of the 
increasing population of that village and the neighbourhood. 


Llynvi and ore Railway.—At the half- ly meetin, 
of the shareholders in this endcruking, the Fen stated 
that the traffic of the line were favourable. Several 
new furnaces along the line had been opened and put im 
blast. 


clock bell has been 
It has been con- 


Welsh Shipping Movements.—The Coquet has cleared from 
Cardiff for Trieste with 1400 tons of railway iron supplied 
by the Dowlais Iron Company. The Water Lily has cleared 
from Cardiff for Naples with 220 tons of bar iron supplied by 
Messrs. J. Bovey and Co. The Cherokee has cleared from 
Cardiff for Montreal with 766 tons of railway iron supplied 
by Mr. BR. Crawshay. The Sator has cleared from Cardiff for 
New York with 550 tons of railway iron supplied by the 
Dowlais lron Company. The Agra has el m Cardiff 
for Boston, U.S., with 800 tons of railway iron supplied by 
the Aberdare Iron Company. Morsus Minor has 
cleared from Newport for New York with 510 tons of iron 
supplied by Messrs. Bailey Brothers and Co. The Castello 
has cleared from Cardiff for New York with 470 tons of bar 
iron supplied by the Aberdare Iron Company. The Mazation 
has} cleared from peapess for Vera Cruz with 410 tons of 
iron supplied by the Ebbw Vale Iron Company. The Ann 
has cleared from Newport for Rio de Janeiro with 350 tons 
of iron supplied 


Company, and 500 tons of railway iron supplied by the 
Abaleot Iron Company. The Lunefield screw steamer has 
cleared from Cardiff for Trieste with 


railway iron, 150 of corrugated iron, 35 tonsa of fish- 
ginten end AStpenal gtinnand SearNaa ye ee en) Re 
pany 


Great Western Colliery Company (Limited).—This com- 

sold during the past year 91,917 tons of coal, against 
Erde tons in the previous twelve months. The profit 
realised last year was 43921. 


Cornwall Railwey.—Duriag the aes half-year the Corn- 
wall Railway Ney oes expe a further sum of 10222. in 
the conversion of o Pictes eine tile on t. 
The work was completed im July. 

Settlement ooo ete Me of 4 Sante have 
been approved for referri matters between 
the steam coal owners the colliers of South Wales to 


miners in the Forest of 





Major Langhton, revenue survey saperiptendent, has in- 


amicable settlement of differences. 
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Devon ond Cornwall Raiiway.—The Devon and Cornwall 
Railway Company's line will be opened to Okehampton on 
Tuesday.. There will be appropriate festivities on the oeca- 
e203. 

South Wales and West of England Coal and Metal Mar- 
kete—A market, which was held at Swansea on Saturday, 
was rather thinly attended, and few transactions were fe- 
ported. The iron and tinplate trades continue, ‘however, in 
» bealthy state, and prices are weil maintained. Iron. ores 
ere much sought after, and command high prices, 

Swansea Vale Railway.—The contractor upon the Swan- 
sa Vale Railway Company's branch at Mortiston has so far 
completed the works to Morriston that notice has been 
forwarded to the Board of Trade to the effect that the line is 
ady for i ion prior to being opened for passenger 
vafie. The directors have let a contract for the remainmg 
portion of the branch to Clydach and Giais, which will com- 
piete all the works proposed to be executed by the company. 


Plymouth Great Western Docks.—The South Devon Rail- 
way Company holds 07701. of 5 per cent. preference shares 
in the Plymouth Great Western Dock Company. This 
stock was allotted im settlement of claims for arrears of in- 
terest, ‘The improving condition of the dock company has 
al in an increasing rate of dividend on the shares in 
juestion, now amoupting to 5 per cent. 

M Iron Ore Company.—A meeting of this company 

as held on Monday at No. 6, Queen-street- , Upper 
Thames-street, Lonhen The chairman of the company 
(Mr. A. Brogden, MiP.) presided. The report presented by 
the dixectors was of@ satisfactory character upon the whole, 
and an interim dividend was declared. 


Great Western Railway.—The ordinary stock of this 
undertaking has oncé mooreteuched par. In August, 1845, 
it stood at 156 premium ; in the spring of 1867 it was at 60 
diseoteat, For several years the dividends received upon the 
stock were at the rate of 8 or 10 per cent.; in 1858 t 
cane down to wil, Wonderful have been the ups and downs 

{ the Great Western. 


Gloucester Wagon Company.—This company yields its 
proprietors 9 per cent. upon their shares for the year ending 
June $0; 1871. The directors complain, however, that the 
reckless competition of other companies, some of which pay 
no dividends at all, has had the effect of reducing, not only 
the manufacturing profits of the undertaking, but also the 
percentage of wagon rents. The carriage and wagon stock 
belonging to the company now consiste of 10,454 vehieles, 
viz-, 10,858 wagons, and 96 carriages and br.ke vans. Dur- 
ing the last twelve months 1183 wagons were built by the 
com pany. 


>? 


NOTES FROM THE NORTH, 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—There is a large and repidly- 
increasing business being done in iron, the demand for which 
just now appears to have no limit, and the upward ten 
in prices is generally maintained. The warrant market is 
irresponsible, and goes on improving, although fluctuations 
may, and do, take place. From the Continent there is still 
an ing demand for Scotch iron, and, notwithstanding 
the present high price of pigs here, it still pays to ship them 
to America. The following were the prices of Scotch special 
brands at the end of last week, but since then they have risen 
about ls. per ton all round: Gartsherrie No. 1, 72s. 64., 
No. 3, 628, 6d.; Coltness No. 1, 72s. Gd., No. 3, 62s. 6d.; 
Semmerlee No. 1, 69s.. No. 8, 628.—f. o. b. at Glasgow ; 
Langloan No. 1, 65s., No. 3, 63s., No. 4, 62s., 6d. extra at 
Glasgow ; Calder No. 1, 67s., No. 3, 626. le. extra at 
Glasgow; Shotts and Castlehill] No. 1, 66d., No. 3, 6ls., 
No. 4, 64s. f.0. b. at Glasgow; Carnbroe No. 1, 64s., No.|3, 
6is. 6d., 6d. extra at Glasgow; Monkland No. 1, 63s., No. 3, 
62s., ditto Chapelhall No. 1, 65s.; Clyde No. 1, 62s. 6d., No. 
8, Gis. 6d., Quarter No. 1, 62s. 6d., No. 8, Gls. 64.—f. o. b. 
at Glasgow; Eglinton brands No. 1, 62s., No. 3, 61s., No. 
1, 61s. 6d.; Dalmellington No. 1, 61s. 6d., No. 8, 60s. 6d. ; 
Ardeer and Glengarnock No. 1, 66s., No. 3. 61s.—f. o. b. at 
Ardrossan; Kinneil No. 1, 636., No. 3, 68a, No. 4, 57s.; 
Almond No. 1, 62s, 6d., No. 3, 58%., No. 4, 578.; Lochgelly 
No. 1, 62s. 6d., No. 3, 58s., No. 4, 56s.; Gladsmuir, No. 
1, 628. 6d., No. 3, 69s., No. 4, 58s.; Lumphinmans No. 
1, 596., No, 3, 57a. No. 4, 57s.; Bridgeness No. 1, 6ls., No. 
5, 578. 6d., No. 4, 56s.—f. o. b. on the Forth. The prices on 
Wednesday last varied between 62s. 14d. and 61s. 10}d. cash, 
and 62s. 5jd. and 62s. 3d. one month. On the followin day 
the cash price was down at 61s. 9d., and the month's price at 
62s. 144. ; on Friday there was an improvement, and in the 
afternoon the market was especially strong. A very marked 
advanee took place on Monday, the market closing buyers 
at 636. cash, and 63s. 4d. one month; and there was a 
slight farther advance yesterday. The market has been 
very strong to-day, 63s. to 63s. 6d. cash, and 63s. $d. to 68s. 
10d. one month. 


Advance of Wages in the Iron Trade.—A number of blast 
furnaces were damped down last week on account of a de- 
mand being rcreived from the turnacemen for an advance of 
ld. per ton. The matter in dispute has been compromised 
by the employers offering and the men accepting an advance 
“ id. per ton. This advance has become very general 
‘hroughout the Scoteh iron districts, and the works are goin 
ouas usual. An advance has also been given in the fmtahod 
iron department. It is equal to 6d. ton on puddiers’ 
prices, and 5 cent. on millmen’s. What makes this ad- 
vance specially worthy of mention is the fact that it was 
granted without any request being made or any appearance 
ot a strike. I+ is not strange, ww ts tuese circumstances, to 
‘earn that the quoted prices for finished iron have been ad- 
vanced 10s. per ton in some instances, and less amounts in 





ol 


, Contract for a Great Inman Liner.—Mesers: Caird and 
“ompany, Greenock, have been instructed by Messrs. Inman 





to build for their Liverpool and American line a screw steamer 
of about 480 ft..over all, and about 430 ft. keel and fore rake, 
44 ft. breadth of beam, 36 ft. depth of hold, while the gross 
tonnage of the ship will be about 4800 tons. The vessel is 
to be supplied with the builders’ compound engines of 750 
horee power. She will be fall shi and it is ex- 
ween that she will attain a 6 knote an hour. 

‘stearfier will be the largest merchant vessel afloat, ex- 

i Great Eastern, the latter being about 130 ft. 
dated, 


than the proposed new steamer. Messrs. Caird, it is 
have been exclusively selected by the Inman Com- 
pany to build this vessel, and as carte blanche has been 


given the builders to uee one of the best ships possible, 
it is anticipated that the steamer will command considerable 


The New City of London Steamer.—This new steamer, the 
property of the Aberdeen and Steam Navigation 
Company, was Jaunched from the yard of Messrs. Joho 
Elder and Co. a few weeks ago, and on Saturday week she 
arrived in Aberdeen to commence her trade on Saturday last. 
The old City used to take 46 hours on the voyage between 
Aberdeen and London, but the new vessel will accomplish 
the voyage in 36 hours, a tide less, and effect a saving of 
upwards of a hundred tons of coal on each double voyage. 
she accomplished the distance between Greenock and Aber- 
deen—554 miles—th 39 hours, being an average speed of 14 
miles an hour, the performance of her engines being most 
sati The contract speed was 13 knots an hour. 
The new City of London is of the following dimensions: 
Length, 241 9-10ths ft.; breadth, 30 6-10ths; depth of hold, 
16 7-10ths; and tonnage, 977 tons. Her engines are 275 
horse power nominal, and over 1300 of actual power. She 
has 70 berths (for first-class "and 50 berths for second-class 
passengers, and stalls for 170 head of cattle. 


A Novel Idea in the Construction of the Tay Bridge.— 
In accordance with a suggestion made by Mr. Yeaman, Pro- 
vost of Dundee, it is intended to make cast-iron pipes of 
2} in. in diameter do service as part of the a of the Tay 
Bridge, so as to convey water and gas from Dundee into 
Fifeshire. But how about freezing the water in winter? 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippizsproven, Wednesday. 
The Cleveland Iron Market.—Yesterday on "Change at 
Middlesborough there was an excellent attendance. The 
market was firm and closed at the following rates: No. 1, 
646. ; No. 2, 52s. 6d.; No. 3, 50s. ; and No. 4, 48s. 6d. Again 
there was such a demand for pig iron for shipment that a 
premium of 6d. per ton was offered for pigs to load steamers 
waiting to complete their cargoes in the Tees. Even the 
premium failed to procure the desired quantities. Certainly 
the pig-iron trade of Cleveland was never in a sounder con- 
dition than it is at present. Good prices are being obtained, 
makers are producing upwards of 158,000 tons per month, 
and their order books are full. To assist in the deliveries 
stocks are reduced to a minimum, and the warrant stores at 
Middlesbrough have under the pressure for iron diminished 
to about 6000 tons. 


The Finished Iron Trade.—A\i the branches of the finished 
iron trade jare in a satisfactory condition. Inquiries for 
rails as might be expected owing to the season advancing 
are not so numerous, but the number of contracts placed at 
the various works in Cleveland and on the banks of the Tees, 
Wear, and Tyne are sufficiently heavy to keep the mills 
going for months to come. Owing to the prosperous state 
of the iron shipbuilding trade in the north there is an ex- 
cellent demand for plates and angle iron. Bars, sheets, 
rods, and billets are in request. 





The Cleveland Water Company.—The half-yearly meeting 
of this company was held at Saitburn on Monday. A divi- 
dend of 5 per cent. per annum was declared. The report 
stated that the company’s pipes had been extended to Upper 
Marske, and by a further extension of half a mile a con- 
nexion could be made with the pipes of the Redcar Local 
Board of Health whenever their source of supply was drained 
by the Upleatham ironstone workings. The district supplied 
by the Cleveland Company includes Saltburn, Skelton, 
Brothen, and Upper Marske, and the companies are engaged 
in extending the pipes to Marske. The report was adopted. 
It was stated by the chairman that the new reservoir at 
Lockwood Beck Bridge would cover about 42 acres. It was 
resolved to raise the sum of 18,000/. under the powers of the 
Cleveland Water Works Act for constructing a reservoir at 
Lockwood Beck by issuing 1800 new ordinary shares of 
101, each. 

Engineering —Throughout the North of England the en- 

ineering trade is as brisk as possible. A large number of 
Ccunstives are being constructed at Mesers. § 


and 
Co.'s works, Neweastle, which have not been by the 
disastrous strike for the nine hours’ movement. ‘The marine 
engine builders find their order books as full as ever. No 


sooner do they complete one pair of engines than they dis- 
cover that while they have been busy with those, orders for 
four or five more have been accepted. General engineering 
is in a healthy condition, owing to the extension of manu- 
factories on the banks of the northern rivers. 


The Nine Hours’ Movement.—The best quarter of the 
ear 1871 has glided by, and the places of nearly 9000 men 
in the engineering establishments at Newcastie-on-Tyne 
have been vacant on account of the lamenteble strike for the 
adoption of the nine hours’ movement. Week after week 
we have briefly recorded the events connected with this 
suicidal war. Once more, we regret to say, there is no pros- 
pect of a termination of the strike. Last week we mentioned 
the fact that there had been a meeting of capitalists in 
Semahaes, Shes Sak seatved te: Gains ae Sapa ee 
2000 foreigners for the purpose of working in the factories 
Neweastle. Already « number of Belgians have 
and taken places under the several firme, and others are ex- 


reduction of the hours 


strike in Newcastle is still diminishing by men who have 
obtained work in other towns, leaving The 
number remaining is now only art, OA week it is 
stated that the Nine Hours’ League will be able to. — 
6s. per man, and 1s. per child extra. Since ther the 
meeting of capitalists in London was made known, the dele- 
gates of the men have been more active in meet- 
ings throughout the country, sympathy has , and 
prog =, are s have i we are a8 ted 
ever that the nine hours’ system adopted. 

upon the scheme of importing’ forei, ae 


ped gm that the masters will speedily be as anxious to 
the Belgians back to their own country as'they were to 
ing them to England. 








ENGLISH STEAM FIRE ENGINES IN 
AMERICA, 


We notice the following in the Montreal Gazette, of the 
lst instant : “ Yesterda , the steam area Bon. 
chased from Messrs. Shand, Mason, and Co., - 
land, by the corporation, for use in case of fire in any of the 
houses occupying elevated positions about 
where there is too slight a ure of water from the reservoir 
to be of service, was in the Place d’Armes-square. The 
members of the fire committee, members of the Cit 
in town, andthe Mayor of St. John’s, were present, event 
was the source of much attraction, so is it since an 
engine pate ye seine gate ected. services not 
being required since the establishment of —_ system 
of waterworks. The ine, which is one of Shand, 
Mason, and Co.’s second-class small engines, was placed a 
the basin of the fountain, which was fi with water, 
suction taken from it. The basin was kept well filled 
a neighbouring hydrant. Two lines of hose were laid fro 
the engine—one to St. Sulpice-strect, and the other 
base of one of the towers of the French church, The 
bers of the fire bri; were in charge of the branches, 
the engine was under the superintendence of Mr. Stabler, 
the gentleman who came with it from England. The gates 
of the square being closed, the fire was lighted in the furnace, 
and the following was the correct time taken in 4 


ith 


E 


steam from the time the smoke first appeared 
smoke stack : 
5 tb 3 minutes 50 seoonds. 

10 ,, were” Vai 
16 ” 4 ” 40 ” 
20 ,, 5 » 0. 
80 ,, & » Ci, 
0 ,, ere 85. w» 
50 ” 5 ” 50 ” 
60 ” 5 ” 55 ” 
65 5, S25! * gs 
70 ;, gS ee, 
100 6 86 


Water was playing from the nozzlein 6 minutes 45 seconds. 
From one 7; in. nozzle a stream was thrown on the , 

tower of the French church to a height of 170 ft., touching 
the lower ledges of the window above the clock chambers. 
A horizontal stream was then thrown 190 ft. through an 
inch and @ quarter nozzle. A large tank of ‘00 gallons 
capacity was then placed near the square, and this was filled 
| in 40 seconds, being equal to throwing 450 gallons of water 
| per minute. The grentest steam pressure at any time was 
| 165 Jb., and the average water pressure was 140 1b. Several 
| other tests were then made, all of which were very satisfac- 





tory, and at their conclusion the fire committee expressed 
| themselves very well satisfied with the trials made, The 
| engine, with the highest of steam on, worked with- 
| out a single vibration. only one of the smallest 
| manufacture of Messrs. Shand, Mason, and Co., it will be 
| seen, by comparing the ong time taken in up 
steam at the trial of the Silsby engine, lately, in 
Toronto, that the engine a com put the 
large American one in the the rapidity 


with which the steam was generated 


a on 30 seconds. 
LD gy woe “ oes 4. » Bx ie 
15 gp a ° ove 30 ow 
DD 44200 eee wee ere; fa 
It will be thus seen that while the Silsby engine took 


6 minutes 30 seconds to 
engine in that time 
jone minute and a 
The whole weight of 
go to work, carrying ite own 


| the engine was in every particular satisfactory. 


















































me, ee - 
‘4 Pate oy AVERT one 


Se a ee 
¥ “4 *" 
- 


8 Rte IS pe 





130 


ENGINEERING. 





{AucusT 25, 1871. 





Victorias tas 
the Victorian wy, 4 t become vacan' 
"hienens Wilke It is not ex- 


Northern Railway of Queensland—In connexion with 
this line it may be noted that a working survey has’ been 

to Dawson. Beyond the Dawson there is 
only a feature to « point north of ‘ 
The com i 


Litovsk and Kiew, has not at present made any very great 


The United States Navy.—Mr. J. K. King, chief engineer 
the 


of United States Navy, who was sent to Europe recently 
on @ mission connected with his department at Washi ’ 
at present in Paris. Since his arrival on this side of the 


” in 
Atlantic, Mr. King has visited Sheffield, London, and various 
Continental cities. Commodore soled of the United 
States Navy, is also in Europe on a essional visit. 

American Steam Navigation—Captain Roberts, of San 
Franciseo, representing the Webb- Holladay line of New Zea- 
jand and Australian steamers, has recently visited Victoria, 
Vancouver's Island. The object of his visit was to conclude 
a contract with the Vancouver Coal Company for the supply 
of the steamers with severa! thousand tons of coal to be de- 
livered at Honolulu, Sandwich Islands. 


Western Australian Timber Company.—The works of this 
company are steadily approaching completion. The object 
is to oun the timber trade in the Vasse district. An 
engine of 90 horse power, to work a large sawmill, has been 
erected, and the nucleus of an active little township has been 
formed. The district which the company has selected as its 
field of operations may be said, indeed, to resound with the 
woodman’s axe, the cry of bullock drivers, and the general 
hum of industry. 

Midland Railway of Canada-—This undertaking has 

into the is of an Anglo-Canadian Company, of 
which Mr. Hugh Allan is the head. he new company is 
about to i iately works for the extension of 
the existing lines from Beaverton to Georgian Bay. 


Atlantic and Great Western Railway.—The Ohio portion 
of this ralway has been sold to Senator Tharman, Genera! 
Me Clellan, and Mr. W. B. Duncan, trustees, for 4,435,500 
dola. There were no other bids. 


Fuel in Russia.— Various experiments have recently been 
tried in Russia both by land and sea in order to test the com- 
tive i of different kinds of fuel. Turf has been 
und a good substitute for firewood upon some of the 
northern railwsys ; and recent trials of naphtha, in place of 
coal as fuel for steamers upon the Black Sea, are stated to 
have been successful. 


DANKS'S PUDDLING FURNACE. 

A rzw months ago we gave some particulars in this journal 
(vide page 380 of our last volume) of a form of rotary 
puddling furnace which has of late been attracting consider- 
able attention in the United States, and of one form of this 
furnace, which has been i by Mr. Samuel Danks, of 
Cincinnati, Ohio, we now publish engravings. Referring to the 
latter, it will be seen that the working of the furnace 
consists of a eylindrical chamber, A, having a refractory 
lining, and so mounted on 4 series of rollers, B, that it can 
be caused to revolve by suitable gearing. As in case of the 
rotary puddling furnace tried some years ago by Mr. Menelaus, 
at Dowilais, one of the principal difficulties which Mr. Danks 
hed to overcome, was the ing of a suitable material 
for lining this cylinder. is difficulty, we hear, has been 
surmounted by the employment of a kind of ore found in 
Missouri; but we have as yet seen no analysis of this ore, 
nor have we received any detailed particulars of the manner 
in which it is fixed in place. These important points will, 
however, we trust, be fully explained in the paper on this 
furnace, which is to be read next week before the Iron and 
Stee! Lnstitute. 

Referring again to the engravings, it will be seen that the 
chamber, A, is contracted in diameter at the ends, one end 
being in communication with the chamber, a, in which the 
fire ws situated, while the other end is open to the chimney. 
One important feature in the furnace is the provision 
for cooling the parte most exposed to the heat. Thus the 
bridge, C, has encased within it a coil of pipes, D, for the 
conveyance of water, steam, air, or other cooling fluid. The 











first return of the coil of D, is carried through the 
arch over the from the grate to the refining clamber, 
as shown in Fig. 1. This pipe is connected wit), the spiral 
pipe, F, in annular water collar, G, which is se- 


the 
cured to the bri end of the grate, a, or scout the hot-air 
of weak ae ’ 





DANKS’S ROTARY PUDDLING FURNACE. 








furthest removed from the grate, is constructed with an an- 
nular pipe, /, the cooling fluid being supplied to it through 
the feed pipe, !’. The inner conical faces of the ends of t 


the water chamber, 
The edges and faces of the opening from the te to the 
rotary refining chamber over the bridge, C, and also the ends 
of the chamber, A, and movable section of the emoke flue are 
the parts of the puddling furnace subjected to the more in- 
tense heat, and consequently are quickly destroyed. To 
vent the rapid destruction of these parts of the furnace, 
r. Danks places in close proximity with them a series of 
pipes or confined channels for the conveyance of water which 
ows freely or may be forced to circulate through these ducts 
so that a low temperature may be insured. e current of 
cooling fluid having passed through the coil in the bridge, C, 
is conveyed by the pipe, J, over the opening from the grate, a, 
to the chamber, A, into the spiral pipe, F, in the annular 
collar, G, reducing the temperature of the parts by and 
through which it passes, and is emptied from the disehar, 
pipe, H, upon the top of the rotary refining chamber, A, 
over the surface of which it spreads, diminishing its tempera- 
ture. Finally, the steam evolved from the water in its 
passage through the pipes escapes under the edges of the 
easing, I, and the fluid part sinking to the lowest part of 
the casing, I, overflows its edges and escapes into a suitable 
receptacle. Water or air is introduced into the chamber, k, 
which is constructed upon the outer face of the movable 
iece, K, furthest removed from the grate, thence it is con- 
acted by the pipe, /’, into the annular pipe or chamber, /, 
in one edge of the movable piece, K, and in contact 
with the metalhe ring, L, or, in the absence of the latter, 
with the edge of the refining chamber, A. The water is 
carried off after ite passage through the ring, /, by the waste 
ot into the ¢ ber between the casing, 
, and the rotary refining chamber, A. The facings, L, are 
attached in a secure manner either to the interior conical 
ends of the refining chamber, A, or to the exterior of the 
latter by bolts or screws. The facings may for convenience 
in ing be constructed in sections. They serve as an 
edditiona! protection to the ends of the refining chamber, A. 








Each end of the rotary refining chamber, A, may be 
by an annular collar, G, from the action of the heat. 
The action of the furnace is very simple, 
refining chamber, A, are covered with the annular metal | describe it briefly. The charge is i at the chimney 
facings, L, secured in place by bolts or screws. The outside | end and as it melts the revolving chamber, A, is set in motion, 
face of the movable piece. K, is protected from the heat by | end the teen fe cassied up and selte down i i 


As 
it becomes more and more fluid it is carried up further and 
further until at last it comes dripping down, from the top 
through the hottest part of the furnace thus exposing the 
metal thoroughly to the action of the heated The 
workiman’s part in the matter is confined to watching oper 
tions and i ing and removing the charges. The latter 
are very large, it being found most profitable to work 1( vt. 
at a heat and to let the furnace make this up into a single 
ball. We are informed that at the mill where the invention 
was first introduced all rails are now made direct from the 
bloom without cutting or piling at all; but we cannot sy 
that we have much faith in such a mode of manufacture. 
The first experiments with Mr. Danks’s furnace were made 
at the Cincinnati Railway Iron Works in May, 1868, with « 
smal] furnace to puddle from 250 to 300 Ib. per 
heat. In April, 1869, two larger furnaces were erected st 
the same works, and these, we understand, are still in use. 
In February, 1870, also the same company decided om 
the substitution of Mr. Danke’s furnaces for all their band 
puddling furnaces and the latter, we hear, have now been 
quite done away with at these works. Other furnaces also, 
have been erected during the past year for the Indianapolis 
Rolling Mill Company, and for the Albany Mill er: 


to be read next week before the [ron and 
| Institute, and which we to be able to publish m 
. Danks ma a trial 


for lining these furnaces on the other side of the Atlantic. 
At present we cannot say that the information at our dit 


posal Mr. Danks’s furnace is sufficiently detailed 
toonable us to fem any deGinite opinion es to ite applicability 
in this country ; but we wish it every success. 
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RAILWAY GAUGES.’ 
By R. F. Farnure. 
(Concluded from page 102.) 





Is the report of the Royal Railways’ Commission, published | ; 
in 1867, the fi i preguan nt conclusions were pies 46 
opinions engineers an way 
ee ews thle country “ The only mo in which an in- 
creased receipt in to the cost of running the trains 
can be antici is in carrying « larger number of pas- 
sengers in to | ber of p 


; oF, in ‘other words, os 
of the engines and carriages than at pre- 


sent. But this means that the passenger trains would be 


frequent and more crowded ; that the passengers going on to 
branch lines would have to change carriages more re ge ; 
and that goods would have to be retained until full truck- 


joads were made up, which would result in « slower delivery 
of is.” . 

Ee, as the necessities of traffic enforce frequent pas- 

senger trains, three or four times the necessary ; 

iages must be provided, and as goods cannot be 

until trucks are fully Joaded, it follows that universal extra- 
vagance is inseparable from the present system. Railway 
managers, who are of course thoroughly conversant with the 
subject, agree that our existing railways are at present — 
worked to the best advantage. Ifso, it cannot be doubtec 
that there is a grave blunder somewhere; and if this blunder 
is not to be discovered in management we must seek for it in 
construction, and there we shall find it. We shall find that 
railways of the existing gauge will labour under disadvan- 
tages for all time; they will remain oppressed by the curse 
of ead weight, an evil from which they can by no means be 
relieved ; dead weight in their rolling stock for — 
one ton of which requires thirty tons to convey it; dead 
weight in their rolling stock for freight, which can never be 
more than one quarter fully loaded, and dead weight in 
their locomotives, ill applied for obtaining useful reeults but 
always destructive to the permanent way. 

Nor does increase of traffic upon a great standard railway 
system tend to reduce this fa os if it did, the London and 
North-Western Railway would not at the present time be 
expending evormous sums in doubling their permanent way. 
Experience shows that increased traffic does not diminish 
averages of weight; for the fact that these averages were 
larger twenty years ago than they are at present, although 
the traffic had not then reached half its present dimensions, 
was simply because the wagons then averaged about a ton 
less in weight. With a doubled business, each wagon does 
not carry twice the average amount that it carried twenty 
years ago; but twice the number of wagons then employed 
carry each their usual complement of a single ton. There 
is, therefore, no escape from the conclusion that the existing 
proportion of dead weight to paying weight upon a 4 ft. 84 in. 
railway cannot be reduced so long as the condition of things 
exists which guided the Railway Commission to its conclu- 
sions, but that it must remain a fixed quantity independent 
of increase of business on the line. 

I think no more striking illustration of the error of our 


present system can be conceived than is afforded by the daily 
practice of a magnificent company like the London and 
North-Western Railway, who, at the present moment, be it 
remembered, have commenced to double the width of their 


roul through press of business; yet who are sending out 
daily, and daily receiving, at Euston-square, some 4400 


passengers, in carriages which contain sitting accommoda- 
tion for 13,500; and who carry their enormous freight in 
increments, averaging less than 1 ton, in wagons having six 


tumes that capacity. Imagine the amount of capital sunk 
before this result was obtained! Conceive the waste of 
engine power, the wear and tear of rolling stock, the de- 
struction of permanent way, the cost of staff, all entailed by 
this curse of dead weight ; and then imagine how easily all 
this unmechanical and anbusiness-like state of affairs might 
have been prevented by the simple adoption of a suitable 
rolling stock running on a suitable gauge! Iam not fora 
moment advocating any radical change in our English rail- 
Way system ; that system has outgrown the season of radical 
reform, and we must make the best of it as it is; but I seek 
% prevent the repetition elsewhere of mistakes that have 


m so costly here. [want to prevent the unnecessary ex- 
tension of a system that is palpably false, but which is not 
On that account the less strongly defended and protected. 

_ That our great error was known some years since to all 
thinking engineers is shown by the quotation I just now 
made. Mr. G. P. Bidder stated before the Royal Commis- 
ston “that great economy may yet be obtained in the trans- 
pert of minerals over long distances by means of railways 
‘aid out under conditions admitting of very long trains being 
run.” In this statement I find the very essence of the 
question at issue between myseif and all conservative en- 
gineers; I find the necessity for reform acknowledged. 
Except that his views did not extend to passengers and 
goods, but were confined simply to the transport of mineral 
trafic, we have a complete statement of the problem which I 
have brought successfully to a solution. The requirements 
which Mr. Bidder hinted at generally, I have worked out in 
an, and have extensively reduced to practice, with results 
hat show his judgment to have been sound as far as it went. 
he conditions under which a railway should be laid out to 
meet these requirements are clearly not those which rule the 
Present system; ample experience proves the con . 
showing that no line, however full of business, can 
ba to ae ~ ys a are bt, then, unmistakably, 
arrow gauge, the yption of passenger carria 
a shall be filled, of cageas which shall cy” Ben fully 
~* ed, and of weight which shall bear a reasonable propor- 
ie to ceegher poe and we are led to the adoption of very 
& trains powerful engines. Considering the date of 


* Paper read before Section G of the British Association. 


Mr. Bidder’s opini t could not have been more 
pupil pom “tie put 
To a certain extent, but in a 


it nearing ofthe rato new being oo il widely 


I may at least claim ionately advantageous results 
for the system of hil th wae onl — oe 
us, with an ordina ine, the cost of conveying 
of 210 tons was 20d. soar onlin whilst the cost of conveying a 
by the aid of the steam tender was 
cbvio us that no such saving as this could 
had two i it engines em- 
ployed upon the same duty. The results clearly prove that 
a large saving can be effected by increased engine power and 
greater loads; but, as I have already pointed out, this 
economy cannot be realised on railways of the standard 
gauge: ba’ en the many thousand miles of narrow-gauge 
railways that will before many years be the true 
system of economical working, devel by me, will not 
only be possible, but will be universally acknowledged and 

adopted. 

it would seem a very simple and self-evident fact that the 
means of conveyance should be fairly proportioned to the 
amount to be conveyed, and yet I have been labouring for 
years to make people understand this. One would think it 
would be sufficient to point out, to countries contemplating 
the construction or the great extension of railways, and look- 
ing to England and English practice as a model, that the 
best labours of our engineers, after thirty years’ experience, 
have given us a railway system on which it is necessary to 
have Tienes of wagon for every ton of goods, and from 10 to 
30 tons of carriages (see the diagram) for every ton of pas- 
sengers. And indeed abroad it is pretty widely understood 
that it can only be on a« narrow-gauge railway that a full 
measure of usefulness can be obtained, and a proper propor- 
tion between paying and non-paying load can be secured ; 
and this is because the amount of engine being un- 
limited, better paying trains can be carried on the narrow 
than on the broad gauge; the difference arising from the 
fact that the dead weight required for the transport of pas- 
cengers and goods is reduced in the manner shown by prac- 
tice and indicated in the diagram. The reform is effected by 
the adoption of a suitable rolling stock, in which dead 
weight is kept down by the smallness of the gauge, but in 
which ample capacity is obtained. Such and 
wagons exactly meet the difficulty which is one of the great 
causes of d weight on a 4ft. Sin. gauge—namely, the 
necessity of transmitting passengers and goods, whenever 

racticable, to their destination without change of vehicles. 

Vith the small carriages and wagons, the expense attending 
this proceeding is reduced to the lowest possible cost, because, 
though vehicles of appropriate capacity can be employed, 
and each can be loaded almost to its full —— of pas- 
sengers or goods, carriages half or two-thirds empty would 
never form necessary accompaniments to a train; and even 
if it were not possible in practice to place a larger share of 
j the load in each vehicle than the present average, we should 
have wagons of 5 tons capacity weighing 14 tons, instead of 
others weighing 4 tons to carry the 1 ton average. 

This capability of subdivision of traffic is one of the most 
important advantages which the narrow gauge offers ; it in- 
volves the leading principle in railway économy, but it is an 
economy which t Save shown—and I am borne out by all 
the weight of the evidence given before the Railway Com- 
mission—to be impossible on the broad gauge. 

Bat it must be remembered—and this is a point not under- 
stood by some of the strongest advocates of narrow gauge — 
that such lines are of but little avail, unless they ee 
vided with suitable locomotive power. If a line is e in 
all respects a miniature copy of a broad-gauge railway, 
with miniature rolling stock and miniature engines, its utility 
decreases, and its working capacity goes down, but its work- 
| ing expenses go up. In illustration of this I may quote the 
| results of the Norwegian ice, where one of the narrow- 
gauge lines, carrying only a very small traffic as compared 
| with that conveyed upon a broad gauge in the same coun- 
| try, shows its expenses to be out of Si proportion ; while the 
per-centages of the expenses to the receipts vary from 65.47 
| to 103.5 on the various narrow-gs lines now built in 
| Norway, a result that cannot be consi favourable. 

If we look at the capacity of the engines on these railways, 
we shall see that they are capable of drawing, besides their 
own weight, 83 tons, 55 tons, and 84 tons bas Ener u 
gradients of 1 in 70, 1 in 42, and 1 in 60, it is wort 
noting that the proportion of working expenses to receipts 
decreases as the power of the engine increases. Although 
many other causes besides those of mere locomotive capenth 
ture step in to interfere with results, the 
is, I think, too clearly marked to be inde t of this most 
im t question. The capacities of the Norwegian stock 

the maximum trains conveyed by the engines are shown 
in the diagram. 

I refer again for a moment to the results obtained by the 
employment of the steam tender for dragging great 
| Mr. Sturrock found that he could, by adding a pair of steam 
eylinders to the tender of a locomotive, convey ee 
ing one-half as much again as the maximum load carried by 

i engines, with an extra expenditure of about 15 per 
cent.; and a train of any given weight can be conveyed for 
from 64 to 70 per cent. of the cost of such a train divided 
into two eq which means a saving in the locomo- 
tive accounts of 30 to 36 per cent. It is argued against 








more than it follows that the secidental 4 ft. 8) in. was a 


that could be desired, even though an Act of Parliament had 
made it an article of belief. 
On the con! , as our knowledge and experience in- 


crease, We are led to approach more and more nearly to 
sg gh i 


that happy mean, on either which is error. ile, 
ron the one hand, there is ity for obtaining such 
a gauge as will afford a good and useful width of vehicles, 

narrow limits as 


first cost as compared with the 3 ft. 6 in. 
i is, however, 


amount of saving in 
This, 
The all-im- 


—not a large amount, but worth considering. 
I leave out of the discussion for the present. 
portant matters are to place upon rails a thoroughly 
efficient stock that shall possess a maximum of capacity and 
a minimum of weight, and to supply engine power under 
the most economical circumstances, and I Fold it to be easier 
to ganeaanen these objects on the 3 ft. gauge than upon any 
other. 

I am led to this conclusion both by a comparison of the 
actual work done on the railways of the 3 ft. 6 in. gauge, 
with that which can be accomplished with the 3 ft. gauge, 
and because, having in view the practical requirements of 
goods traffic, I find that I can obtain an ample floor area 
with less dead weight than can be secured by any other 
width ; on a wider gauge the dead weight increases, on a 
narrower one the| capacity diminishes. statement of the 
actual results of comparison will explain this more clearly 
and more quickly than could be done otherwise. On the 
Queensland 3 ft. 6in. Railway, the composite vege od 
earriages are 6 ft, 6 in. wide and 6 ft. high inside. The 
capacity is equal to 34 persons, and the weight is 10 tone 
5 ewt., or 6 cwt. per passenger ; the second third class 

iages date 48 , and weigh 9 tons 2 cwt., 
or 3.76 owt. passenger. The wag av 14 ft. in 
length, 6 ft. in width, and weigh 3 tous 5 ewt. covered 
wagons are 6 ft. high inside, and the open wages i 
30 in. high, the first would have a capacity of about 7 tons, 


the latter of about 5 tons, the respective 9 ee of 
2.16 to 1, and 1.54 to 1. 


paying load to weight bei 
On the Norw ian 3 ft. 6 in. lines, the first-class carriages 

a yaaa pone outside and 20 ft. . 46 tons, 

carry 32 , the proporti per pas- 
senger being 2.9 ewt.; the soeuk-dinee amide have 
same length an 82 and 

passenger. cove: poo 
Fn. 7 in. wis ie oe 8.7 obs af 
the proportion of freight per ton weight 
1.2; this ion is steadily maintai 
wagon stock, rising, however, as high 
of the more ee ee 
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In all this stock, as w 


stability of 38° is in all cases 
us be seen that upon a 3 ft. gauge 


kept low, and an angle ¢ 


maiotained. It will 


<u | 
ired, the centre of gravity is | 


lines that would be self-supporting. 








compelled to construct them in the cheapest 
manner ible with i and the pro. 
blem thus presented to them been effectu- 
ally solved by the narrow ) Which must, 


at no distant time, become t 
tion in India. 


type of construc. 


THE ALBERT BRIDGE AT 
CHELSEA, 
Tax Albert Bridge Company have taken 











1 am enabled to place stock of ample size and of less 
weight than can be done on the 3 ft. 6 in. lines. In adopt- 
ing this stock, I secure several advantages inseparable from 
the Fairlie gauge. The principal of these are: the reduced 
widths between the sole bars for the under frames of 
wagons and carriages, and lengths of wheel centres ; these 
im turn affect the scantlings of material, the weight 
of the wheels,” the size of axles, to carry certain loads. 
It has been argued that the excess of strength over the 
actual requirements for carrying, but necessary to resist 
the shocks and concussions incident upon shunting. &c., 
would not be affected by the gauge; and that if the 
gross weight of a train is maintained upon the narrow, 
that is now worked on the broad gauge, the wagon frame 
and couplings must be alike in weight to give equa] strength 
to withstand sudden shocks and strains. Of course this is in 
itself quite true, and certain parts must be as strong ina 
train of given weight on « narrow as on a broad gauge. The 
force of the argument fails to the ground, if we remember 
that under present circumstances an average goods train, say 
of 250 tons, has only 60 tons of paying weight, the remain- 
ing 200 tons being stock. Now, on the narrow gauge, sup- 
posing that only one ton of goods was carried per truck, as 
tm the case of the 4 ft. 84 in. gauge, the dead weight required 
to carry it on my system would be only 87} tons, making 


the total weight little more than half, and redueing the force | 


of shocks upon the train in a proportionate manner, #0 as 
consequently to reduce the requisite weight of parts. Take, 
now, this same weight of paying load in a train, namely, 
0 tons, and place it in the same portions in the wagons of 
the Norwegian 3 ft. 6in. line, or in those of the Queensland 
Kailway, and we shail find that the dead load carried runs up 


to 185 tons, or a close approximation to our English prac- | 


tice. Probably, therefore, this stock as built is not too heavy 


to resist the strains and shocks thrown upon it by reason of | 


ite own weight; but added to this reasoning there is the fact 
that by the mode of coupling employed on the Fairlie stock, 


and that destraction arising from shocks caused by sudden | 
| most powerful engines on the 3 ft. 6 in. Norwegian Railway 


stopping and starting of the treins, especially when shunting 


at stations, is entirely avoided, and as the argument for | 


strength in the present stock is founded solely on the neces- 


sity of resisting these shocks and bumps, it follows, and it | 
| Imperial (Russian) Livny 


must be admitted, that the instant these bumps, &c., are re- 


moved, the necessity for all this extra strength and weight | 
| engine) is 354 tons, of which 260 tons are paying weight. 


w instantly removed also. 


The foregoing figures really mean that to carry 5° tons of | 
| non-paying | 
ortion of 1 ton - waggoo being preserved, 92 per cent. | D 


goods on the Norwegian or Queensland 3 ft. 6 in. gauge, the 

ro 
Mt e weight of roiling stock used on the 4 ft. St in. would 
be required, as against only 45 per cent. on a 3 ft. gauge, 
showing a saving of 47 per cent. on the latter as compared 
with the 3 ft. 6 m., as shown in the diagram. Of course, if 
the wagons were loaded up to fuil capacity, these percentages 
would be very much changed. 

It is to this point especially that I wish to direct your 
attention, as wpen it the economy of the 3 ft. gauge reste. 
Whatever saving may be effected in first cost may be lost 
mght of, the great advantage lying in the saving effected in 
working expenses. Every ton of dead weight saved goes 
towards securing the prosperity of the line, and if we can 
obtain the ample platform which the 3 ft. gauge gives, com- 
bined with so much saving in weight, there is nothing left 
to be desired. In making my comparison, I have taken 


matters as they exist in Queensland and in Norway. 
able engineers of those lines have desi, 
economically as they found 
the dead weight might have 


ed their stock as 
ible. 1 should have thought 
n reduced to a certain degree ; 





| of trainson the 4 ft. &)in., 3 ft. 6 in. 


DEAD WEICHT=L___] 





| as one on the latter, would have but five-eighths of its 


length? Here, again, the axiom of subdivision of traffic is 
applicable in all its foree. 


Again, 9 common notion—and one that was strongly urged | 
when the discussion concerning India was in progress—is 


that narrow-gauge railways may be.construected in difficult 


and hilly countries, but not on level and favourable ground. | 
Doubtless this idea has grown from the fact that the saving | 


of construction in the former localities is greater than in the 
latter. But, as I have already stated, the economy in the 
cost of construction is altogether subordinate to the greater 
and constant economy in daily use. The fact is that narrow- 
gauge lines are useful everywhere, are needed everywhere ; 
the saving in their first cost rises and falls with the country 
over which they pass, and, always considerable, is greatest 
where precipitous districts demand lines that creep around 
and up hill-sides; but the subsequent economy is not 
variable; it is always what I have shown it to be, when 
narrow-gauge railways and their ap eran are worked, as 
everything should be worked, with a view to progress and 
development. 
Explanation of the Diagrams. 

The diagrams on the present page represent various pro- 
portions between dead weight and paying load, on railway 
rolling stock, as follows : 

A shows the average load carried in daily practice by the 
Fairlie engine “ Little Wonder” over the Festiniog Railway, 
1 ft. 114 m. gauge, the average up grade being 1 in 92. 
The engine weighs 194 tons, the weight of load is over 
107 tons, and the proportion of paying to non-paying load is 
Sto l. 

B shows the oneings daily working of the ordinary engine, 
weighing 1° tons. load carried isa little in excess of 
43 tons. 

|The above di show very clearly the capacities of 
the Festiniog Railway after and before the adoption of the 
Fairlie engines on it. | 

C shows the maximum load of 120 tons carried by the 


up gradients of 1 in 90. Thej proportion of paying to dead 
weight is 1.6 to 1. 

D represents the daily working of the freight train of the 
Railway, 3 ft. 6 in. gauge, up 
ients of lin 80. The gross load conveyed (exclusive of 
The engine weighs 42 tons, and the proportion of paying and 
s ia 2.78 tol. 

E represents the actual ratio between dead and paying 
loads conveyed in a 250-ton goods’ train on the 4 ft. 5} in. 


| gauge; the lighter tint indicating the maximum capacity 


of the stock, giving 1.8 to 1 of paying to dead weight. 


F shows the weight of a train on the 3 it. gauge carrying | 


the same paying 1, 50 tons, as that conveyed by 
wagons on the 4 ft. 8} in. gauge, as shown in the previous 
diagrams. 

G is a diagram showing the existing ratio between dead and 
paying weight, on passenger trains, 4 ft. } in. gauge, as 
wel! as'its maximum capacity, being 30 to 1 and 3.8 to | re- 


| spectively. 


J 1 Hi are diagrams showing the comparative dead weights 
3 ft. gauges respec- 


tively, employed to carry 50 tons of paying load, every 


wt wagon of each train being loaded up to the present average 
@ | 


weight of 1 ton per wagon. 


In the course of the discussion which followed the read- 
ing of Mr. Fairlie’s paper, General Strachey head of 


| abutments the height will be reduced to 10 ft. 








every ible advantage of the opportunity af. 
f weded by the sunpwal of their powers by Pur- 
liament In May last, to push on the works of 
their bridge at Chelsea. It is now only about 
six weeks since the contract was finally settled 
and signed, but within that period the timber 
piling been re-arranged, and a staging 6 ft. 
wide thrown across the river. This has bees 
effected by Mr. F. W. Bryant, the resident en. 
gineer of the works, and who oceupied a similar 
position on the Westminster and Blackfriars 
Bridges. The staging was completed on Moo- 
day last, upon which occasion the directors of 
the company and their friends visited the works. 
The bridge—as provided for in the company’s 
Act of Parliament—will be upon Mr. Ordish’s 
rigid suspension Principle, as carried out by 
him in Austria and India. The roadway of the 
structure will be 710 ft. long, and the total 
width will be 40 ft., including the two footways 
There will be three river openings, one of 400ft. 
in the centre, and one of 1545ft. at each end. 


| The underside of the platform, at the centre of the bridge, 


will be 21 ft. from Trinity high-water mark, whilst at the 
Each of the 
piers carrying the towers will consist of cast-inpn cylinders 
15 ft. in diameter, the foundations also being composed of 
cast-iron cylinders 21 ft. in diameter. There will be four of 
these piers, in pairs under each pair of towers, which latter 
will be of cast iron, and highly ornamental in design. Each 
od of towers will be connected across the roadway, and ata 

eight of 60 ft. above its level, by ornamental iron arched 
bracing. The roadway and the two pathways will be clear 
of all obstruction from end to end of the bridge, as the 
towers will be placed outside the parapet girders. The date 
of completion is fixed for the latter end of April, 1872, and 
with a favourable winter, and a continuation of the activity 


| which at present prevails, we see no reason why the contract 


time should not be kept. 


Tag Attay Liyz.—The Allan Steamship Company of 
Montreal is stated to be in correspondence with a firm at 
Victoria, Vancouver's Island, with respect to the establish- 
ment of an agency at that port. It is also stated that an 
agent for the company has been accepted at San Francisco. 

Tue Amesican Laxes.—An important improvement in 
the navigation of the American lakes, useful equally to the 
Canadians and the Americans, was recently opened to cow- 
merce. Formerly the navigation of Lake St. Clair was ia- 
peded by the circumstance that the waters of the St. Clair 
river, flowing from Lake Huron, poured into it through 
several channels, their greatest depth being 16ft. 1h 
channel generally used was narrow and crooked, with ¢ 


| depth averaging not over 15 ft., and was very difficult 


navigate even in daylight. It had been several times 


| dredged; but this was expensive, and only a temporary 


remedy. Several years ago General Thomas J. Cram, 
United States’ Army, suggested the plan of constructing» 
ship canal, beginning near the mouth of St. Clair river. by 
which vessels could be across the lake in a direct lint 
to the entrance of Detroit river, which flows into Lake Eri. 
This canal was begun in 1868, and has just been complete? 
at a cost of about 428,000 dols., having on the 24th of 
July been formally accepted by the United States’ Inspec- 
tor. It consists of two dykes 7221 ft. long each, 40't. 
wide, and made of clay and sand. enclosed in timber 
frames. At each end of the western dyke, which is towards 
the Michigan shore, lighthouses are being erected. The 
dykes are covered with willow trees, set out in ornamental 
figures. The canal, including bays at each end, which ¢t- 
tend beyond the dykes, is 5421 ft. long, the width at the 
bottom of the entranee to each bay being 416 ft., while 
between the dykes the bottom of the canal is 300 ft. wide. 


the | The dykes on either hand are raised 5 ft. above the water 


surface, while the piles enclosing them are driven 12 ft. below 
the bottom, about 7 ft. being solid clay. The entire work # 
constructed in a substantial manner, the canal having sulli- 
ecient depth to pass vessels drawing 15 ft., and a constant 
stream of craft of all is now passing through. 4 
current of two miles an hour runs through the canal, be 
Fwd sy Se Tange lie ay aca acs gggngyeomnay 
he vesse! ving uni iy deep water, can m4 
i Jt tr propased to deopen th? 


pmol maa ag mopioen Oe os 
channel] so as to allow vessels of 16 ft. t to 
this will require an additional force on Coo gress 


This ship canal is a great improvement in the navi of 
the St. Clair flats, the value of which is sppreciasel by 
heavy trade from both nations passing across that lake. 
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THE “WATERSTAAT” OF HOLLAND. 
No. IV. 
(Continued from page 112.) 

Ix 1848 the revised constitution was established, 
aud on the 9th of February, 1849, a royal decree 
was issued, ordering the “‘ Ninth Organisation of 
the Waterstaat.” To the influence of L. J. A. 
yan der Kun, although his views were not vr 
carried out, this organisation ig much indebted. 
His sound technical knowledge, Yaried experience, 
and clear judgment, as well as his prudent 
management, eminently fitted him to be an ad- 
viser on the occasion, while they.justly entitled 
him to be ranked among the first. hy ic en- 
gineers of his time. le was opposed to the 
division of the kingdom under two 
without an Inspector-General. \ dain 
Minister of State was not in a position 
the technical unity necessary, since it was not to 
be expected of him that he should enter deeply into 
technical details. On the 13th of August, 1848, 
his advice to the Minister for the Home Depart- 
ment was:—“To attain technical unity, an In- 
spector - General ought to be appointed, or the 
technical matters of the Waterstaat must be, as a 
sub-department of the Home Office, committed to a 
director-general, who need not be of the corps of 
engineers, provided that he possess sufficient know- 
ledge and influence to enable him to protect the 
interests of that department of the government with 
which he associates his name,” In. the reorgani 
tion of the corps this advice was not followed. 
The corps of engineers of the Waterstaat was com- 
posed of 2 inspectors, § engineers-in-chief of the 
first class, 4 engineers-in-chief of the second class, 
15 engineers of the first class, and 15 engimeersof 
the second class. Compensation, for travelling ex- 
penses, &c., was to be regulated by subscription. 
Che minister was empowered t@ appoint sur- 
veyors of the first class, 40 of the second class, 30 
of the third class, and 10 of thesfourth class, be- 
sides as many supernumeraries teythe Waterstaat 
as might be required, who were #@ be trained under 
the direction of the superior officéts to become sur- 
veyors, and to whom the of tion 
was held out. This latter provision was chiefly 
due to the consideration that the title of civil en- 
gineers was accorded to the pupils immediately on 
their leaving the Academy at Delft, whereas Van 
der Kun was of opinion that the right to that title 
could be obtained only by the acquisition of prac- 
tical knowledge. By this, the complicated arrange- 
ment in consequence of one of the decrees of the 
17th December, 1819, was to a great extent done 
away with; but still there was a defect, inasmuch 
as the other decree of that date was still in force, 
with regard to the national works; and the mea- 
sure was confirmed by which those works were 
placed under the control of the states, and main- 
tained at the cost of the provinces. Though the 
organisation of the corps of engineers might be im- 
proved, yet their sphere of action was not clearly 


defined ; which probably induced the states of the pleted 
provinces of Groningen and Guelderland to re- | quired 


nounce the employment of Government: engipeers 
and to appoint departmental engineers,’ Thus the 
difficulties arising from the uncertainty of the*posi- 
tion in which the officers of the Waterstaat found 
themselves with regard to the different authorities 
were not removed, nor was the conflict dating since 
1798 between the States-General and the provincial 
states as to who should rule, ended, Generally when 
disasters or trying circumstances arose a national 
management was called for ; on the contrary, when 
rest and prosperity were restored, such arrange- 
ment was less and less thought of; moreover, the 
relation between the provincial states and the 
Polder Boards frequently occasioned trouble. By 
4 law (6th July, 1850) the competency of the pro- 
vincial states in matters concerning the Waterstaat 
was defined on the one side ; on the other by @ law 
(12th July, 1855), temporary provision was made 
in certain cases, one of which was that when two 
or more provinces were unable to agree upon 
matters in which their common intéreste were con- 
cerned, the king, with the advice @f his council, 
should settle the matter by decree, “The last next 
in importance to the interests of the Walterstaat 
was that of 28th August, 1851, by which expro- 
priation for the public benefit was ordered, 
this law, although the principle of taking ‘prelimi- 
nary possession was rejected as being opposed to 
the constitution, and on its introduction especially, 





much time was lost on account of the formalities it } 


imposed, an im t step forwards was neverthe- 
less taken in the domain of public works. 
ae . 7 on of 1849, J. H. Ferrand 
. J. A. van un were appointed inspectors. 
At last, on the 30th of Decem 1887, the long- 
felt want of a head to the corps of the Waterstaat 
was supplied, in virtue of a royal decree, by which 
it was ordered that in addition to the two in- 
specturs, an inspector-in-chief should be appointed 
at the head of the Waterstaat from the lst of 
January, 1858. L. J. A. van der Kun was ap- 


inted inspector-in-chief, and J. H. Ferrand and |j 


. F. Fynje inspectors, the former with the title of 
inspector-in-chief. About a month afterwards 
Ferrand , and F. W. Conrad was appointed 
inspector. Thus the three eldest pupils of Delft 
were r at the head of the Waterstaat, and 

i there till 26th January, 1864, when Van 

Kun died. Of what united strength ean do in 
the domain of science the performances of these 
three men afford sufficient proof, Let us take, for 
instance, the im nt improvement of the 


the forming of the New Merwedle, the projected 

y accompli improvement of fre waterway 
rom Rotte to the sea, the tion of the 
Maas and the Waal at St. Andres; canalisation 


of the Vieze, and the important river works on the 
upper Maas, in consequence of the treaty of 1863. 
Besides these works, which more immediately 
belong to the Waterstaat, this period is remarkable 
by (a) the completion of the draining of the Lake 
Haarlem, which the government made known 
in no other way than by announcing it in the 
Gazette, with the four simple words “The Lake 
is dry.” But the committee, who were charged 
with the work, rendered less indelible the result 
of their 19 years’ labours by dedicating their 
last sitting, on the 12th of April, 1858, to 
ordering the execution of a medal, after a 
design ty F. W. Conrad, to commemorate their 
achieveuient ; (6) the making of the railroad from 
Antwerp to the Hollands diep, with a branch from 
Rorcudaal to Breda; (c) the reduction of the gauge 
of the railway between Amsterdam and Arnhem, 
its extension to the Prussian frontiers, and junction 
with the German dines ; (d) the completion of the 
fine from “Maastricht to Aix-la-Chapelle and the 
commencement of a line from Maastricht to the 
Belgian frontiers in the direction of Hasselt ; (¢) the 
line from Maastricht to Liege ; (/) the canals in 
Oberyssel, commenced by De Kastecle and finished 
by Stieltjes; (g) the canal in Dreuthe, with the 
widening of the Hoogeveen and Orange Canals, as 
well as the discharging canal to the Groose Vecht, 
near Ane; (h) the canals in Groningen and the 
canal from Assen to Groningen; (i) the canal from 
Maastricht to Litge under the direction of F. W. 
Conrad and J. R. T. Ortt; (#) the improvements of 
the Dutch yssel. In consequence of the law of the 
18th of August, 1860, by which the construction of 
railways was undertaken at the expense of the 
Government, other lines which had been projected, 
but could not be carried ont, have since been com- 
or are in a state of progress. The works re- 
for these railways, including the constrac- 
ton of bridges across the principal rivers ; the canal 
through Tuid Beveland; the grand ship canal 
through Walclicren, the harbour works at Flushi 
and those projected for Harlingen, the dammanings of 
the East Schelde and of the Sloe, as well as the 
cutting of the canal from Amsterdam to the North 
Sea ; the improvement of the Great North Holland 
Canal ; the making of the Waterway from Rotter- 
dam to the sea, with the laying of the Government 
telegraphs, will make this period memorable in the 
annals of the country. No period in its history 
can be pointed out, in which plans so grand have 
been completed, in which the knowledge of the 
engineers has been so largely developed, or in 
which that knowledge has taken so high a flight. 
The law published on the 2let of August, 
1859, we mention here, since, in consequence of it, a 
separate board for the supervision of railways was 
instituted, and thus one of the ideas conceived by 
F. W. Conrad shortly after his appointment as 
commissioner to the Dutch Railways, and of which 
the devel@pment was found in a confidential note 
among his jumous papers, was realised. After 
the death ‘Of Van der Kun the place of inspector- 
in-chief vacant till the Ist of May, 


By | 1966, when it Was filled up by the appointment 


of F. W. as inspector-in-chief, while to 
the places of fhspectors were appointed H. F. 
Fynje and J, A. Beyerinck, the former with the 
title of inspettor-in-chief, On the lst of October, 


oo ae) 





1867,H.F. , after fifty years’ service, resigned. 
Thus the Pd he F. W, Conrad, J. 
A. Beyerinck, and C, Brunings, the last of whom 
is still in active service, 

(To be continued.) 





BURT'S DREDGING MACHINE, 
Ws illustrate, on the 


North 


purpose, and 
at intervals by means of a syringe when it is desired to re- 
new it. 

The second improvement is attained by arming the end of 
the suction pipe with for tearing up or otherwise 
loosening ;the materials to fe dred, or operated upon. 
These prongs are kept vibrating in any required 
direction by means of the machinery, which motion, 
combined with a transverse Movement of the vessel, will 
oe 8 greet eneans of matter within range of the action of 

pump. 

The mechanism for giving the motion to the suction Pipe 
consists of a barrel on w the chain for clevating and de- 
pressing the pipe is wound; this barrel which receives 
motion in opposite directions h gearing from a pulley 
driven alternately by a straight crossed strap, carries at 
its outer end a pinion giving motion to a rack ; this rack is 
furnished with ae or proj that may be fixed at 
any desired of the rack, whi 


bent le tl ght ted coed. saps 
t lever alternately bring the straight stra 
on to the fast mes Re reverse the action of the 
machinery. In order to prevent a or pipe running 
down whilst the straps are being sh: by the reversing 
gear, a worm wheel and worm or screw are introduced to 
effect the same purpose as is usually attained by a ratchet 
wheel and detent, A counter weight is also for the 
urpose of increasing the speed of the oscillation when work- 

ing with the pipe nearly vertical. 
the accompanying drawings Fig. 1 is an elevation of the 


machine, Fig. 2 “hes 


: Figs. 3 and 4 are pian and elevation of 
lifting gear, and 


an enlarged view of the pivot bear- 


centrif pump, A, is fixed in framing and supported 
by trunnions, B, B', on a floating vessel; ae ree receives 
motion by the C, which shaft is actuated by means of 
the boned wheels, d,d, and the pulley, ¢, from the steam 
engine, f; G ig the suction pipe, and A, h, are prongs fixed 
to the end thereof for loosening the materials to be dredged ; 
y, is a rod opening and closing a door, y', for obtaining 
access to the interior of the pump. The distance.of the pump 
from the surface of the water is not material, ided it be 
such that no portion of the pump casing during. its oscilla- 
tion comes out of ox. above the water 20 00 to dae ale. Lis 
the delivery pipe and is carried through the trunnion, B', 

here it is connected by means of an incia-rubber pipe, b*, 
floating pipes, i ean be 


: 
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DREDGING MACHINERY. 
DESIGNED BY MR. JAMES BURT, ENGINEER, VELSEN, NORTH HOLLAND. 
(For Description, see preceding Page.) 














= 
4 
2 
, 
: 
1 
a 
3 
: 
2 









ALOERIAS Rattwars.—In the course of last year, the 
> Paris, Lyons, and Mediterranean Railway Company expended 
835,263/. upon the lines which it is constructing in Algeria, 
viz., upon the Algiers and Oran line, 586,380/; upon the 
Philippeville and Constantine line, 225,3531.; and the 
balance for rolling stock. The lines undertaken are now 
virtually terminated. It will be remembered that they were 
commenced originally by Sir Morton Peto, some 14 years 
since. The aggregate expenditure made upon them to the 
close of last year was 5,796,555/. 
















Tue Sr. Crare Surp Casat.—A ship canal connecting 
Lake Huron and the St. Clair river with the Detroit river, has 
been formally accepted by the United States, the work being 
declared to have been executed according to contract. The 
canal was commenced in the spring of, 1868, and has cost 
about 428,000 dole. The work consists of two long dykes, 
each 7221 ft. long, 40 ft. wide, and constructed of sand and clay 
enclosed in frames of timber. At each end of the weet dyke, 
which is towards the Michigan shore, are buildings in course 
of construction as lighthouses; the one at the southern end 
is nearly completed, and the foundations only of the other 
have been finished. The canal iteelf, embracing the distance 
it has been dredged out, ie 8421 ft. long, including 7221 ft. 
of dykes and two bays, the upper one 400 ft., and the lower 
one 800 ft. long The with of the canal at the bottom at 
the entrance of the bays is 416 ft., and it is 300 ft. between 
the two dykes 
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engines working with « moderate piston speed, and he urges 
moreover, that all pistond fitted with riggs of this kind dhould 
he guided on’ both sides, 40 as to avoid any tendency to twist 
the rings by the piston dropping. 


We ourselves regard the piston above alluded to in a much | be rolled. A continued rotation of thé a » and a re- 


more favourable hght — Curant, as the rings, if 
made ofa proper material, will ran for a very long period, 
and, when worn, can be renewed “7 a trifling cost. Herr 
, , however, have led 


ly of piston is 
thin layers of 
pose than to pre & swinging movement of the piston ; 
for the same reason 7 gudes are, as we have said, given 
to the piston rod. 


however, have no other pur- p 


Iiepsies © over wel both onde, or otherwise the rollers would not 
a Over that place; eT. gt is shown in Fig. 1}. 
ty turning rowed the shaft, T. whole apparatus is pat 

in motion, with the exception of the piston rio re that has to 


rolled to a shape 
and although this mode of 
time than the hammering of 
of not requiring a skilled 
any common labourer. The arrangement 
Stouamram: | apliceton of Duadgeon’s well-known tube expander 
Ged form. 


ated tightening up of the ¥ enuse the r Q 
4 gup wef vale 





CLEVELAND BLAST hab gt A 
A Description of the Ayresome Tron Wi 
with remarks upon the 
‘Purnaces during the last tem 
By Mr. Jounx Grens, ge 
paper was divided into two parte, the first bazing 
9 te the guadual i ip the son of se Cane 
furnaces, a onnerey 
Ayresome Iron Miidicceoest. The av 
that the credit of having proved that a considerable 
imerease in = size ; tests io d 
be of t advantage as a means of economising fuel, is due 
to as ign cuaiient of Cleveland. The first a fiat tana 





It is necessary that the waht well cover and} 
be, of fib akenat | 


tighten against the piston ring at 
Fig. 2, oweur, because at that point a 
would be possible ; but this ean : 
Curant states that if the piston ri 
they can easily be refitted and 
construction may be ired 
bag 1p even the we ab : 

@ cast-iron piston rings are 
beth Railway in the following 
17 in. in diameter, a east-iton 
meter outside, } in. thigk, aad 
of this cylinder are cut Leghep ring in. bigh vr 
jin. thick. The cylinder is tarned 
and inside, and is cut 4 hi h, pay: thew | 
rings are then cut open in in Fig. 7. 
The horizontal cut, ¢, w acta the two. vertical cuts 
(each 1) in 7 is only py after bet 
hammered until the hartaontal 
pressed together on the face 
meter, and is then turned t Faareit® 
On account of the tremor of the Tathe and the eutter, odoaten 
on aceount of the soft aad hard rity 
eannot be finished by means cutting tool in 
the lathe in such an exact mannef, as to SBocaphenty head 
for grinding; and this additional werk, f done 
would take considerable time. Th order to role this 
labour and to facilitate the fitting and grinding, therefore, 
a shaping apparatus bas been constructed, whieh may be 
fixed to any lathe, and by means of which the two side sur- 
faces of the ring can be completely finished in about twenty 
minutes, when the ring has only to be finished by a few 
minutes’ grinding. 

The shaping apparatus just 
foliowing manner: To 
aod 15) are secured four bie 
the piston ring, R, a ring, 
ring, #0 that the latter can 
k. by means of the adjusti 
rest, with two vertical mot 
which is fixed in bearings me 
F; the axis, A, is prov 
pulley, G, for comm 
cutters. 

The face plate and eerie ie Opposite “Airaitions 
is found best to hare onl eek at one Sad 
on one side of the ring Teting’ Anishod move the 
such a manner that the second pervert Bait bed 
ihe steel rihg belonging to the same piston Saori iron | 1808 
ring, is prepared in a similar manner. pnriged 

Herr Carant does not re-bore steam evlindene which, Ws 
wear and tear, may have fost their exact c 
because be considers that in the first ses nae! 
necessity for it, and, secondly, because reborin th tee 
necessitate their beimg renewed too soon. 
necessary to fit the piston rings nee Soles te wate 
of the cylinders; that is sagt sha shape of the rin 

ob Blas the cylinder. For this 
purpose i hammer the rings round the 
éurtace of the eylinder until the rays of a light placed in the 
eytinder eould not trate between the surface of the ring 
aod that of the eytloder; Ye but this hammering process takes 
sore tittie, requires a Workman, so that, to 
avoid it, an apparatus has been construeted, by means of 
which each ring ean be rolled to the shape of the correspond- 
ing. steam ey linder. 
his apparatus, which is shown by Figs. 8 and 9, consists 
of the body of an old piston, k, and an open cover » d, 
piste aoe, nagthtine tar poatiiennd bey nings in the cover 
plate are "| The 
enst irom to i 
the cylinder, i re Se rin 
which acts as a spring 
of the piston by means prt 
both must turn round 
and the steel ring is 
is. howevergnot cut 
rollers, p, as shown in Figs. 9 and 10, 

When the whole apparatus is put seit in the more or 
less worn-out cylinder, ¢, and the J, ave screwed up, 
the elastic open ring, w, is then 
winch act thus against the piston ring, r, under treatment 

A thin plate. ¢ (Pig 11), has fo be attached at the point 


where the steel ring, w, ts cat Open, in order to prevent the 


against the rollers, | 


was bailt in Cleveland in 1851, by 
who 


in eight by 16 ft.} 
ize were so satisfi 
to re-build one of the wh yankee 
their size from the original 

re 16 ft. 4in. bosh. This may be said to be the 
step towards the great ineréase in size which 
followed, the comparative results being so much in favour 
of the large furnace over the original small one that it soon 
beenme an andoubted fact that economy was to be found in 


« ti 

the scientific reasons which led to a saving of 
through an increase in size, were at that time not 

the practical results obtained were so bene- 
; that they culminated in that revolution unparalleled [) 
yi |g Ma fe ey of any district, in which all the 
d plant were razed to the groand, and 
wa ones on og ies now establised improved principle were 
built in stead. The author stated that the way in 
which this iffeorease in sizo of furnaces wag carried out, to- 
with Tumerous other i myer reflected credit 
on mg Cleveland ironmasters, a tested their enterprising 


¢ following Table gives the furnaces in the order of 
ft respective dates 





| 
i Name of Firm. 


No, built. 





1851 \Bolekow and Vaughan as | 
1358 Beli Brothers of 
1458 Boickow and Vaughan 
1858 Gilkes, Wilson, Pease, and Co. | 
1844 Cochrane and Co. ; o| 
184 B. Samaelson and C ae 
1554 Bolekow and Vaughan cod 
1354 Gilkes, Wilson, Pease, and Co. | 
Sp ekton Farnace Co. ... 
iNorton Iron Co 
as Vaughan 
Gilkes, and Co. 
1 Dunning, and Co. 
1858, and Vaughan asl 
Wilson, Pease, and Co. | 
fae Whitwell and Co. 
rf Bolckow and Vaughan 
Samuelson and Co. .., 
ines heen Vaughan 
1864/Lioyd and Go... 
1864 Thomas Vangban 
1964 /Stevenson, Jaques, ani Co. | 
1865 \(ilkes, Wilson, Pease, and Co. | 


Brothers se 
, and Vaughan 


has | 15e8| tins, Gilkes, and Co. 

1366 8: Coates, and a 

1866 Beli Brothers... 

1867 | Norton Iron Co. . on ios 
1367 rane and Co. ‘ 
1868 ‘Giles, Wilson, Pease, and Co, 
1868 | Stevenson, Jaques. and Co. ... 
8. Samuelson and Co. 

i andCo. ... 

Jones, Dunning, and Ca, seid 
Bélckow, Vaughan, and Co. . 


(Thomas Vaughan 
i) Brothers coe 
iSteckton Furnace Co. ... 
70 Swan, Coates, oo Co 
C ne and C ; 
1870, iGNkes, Wilson, Pease and Co. 
7870'B. Samucison and Co. ... 
187] Bolckow. Vaughan. and Co. ... 


| Iron Co | 85 6 | 85 6 126,670 


"patting ) 
1871 Giers, Mills, and Co. .., | 85 6 2% 0 | 26,000 
: 
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It is worthy of notice that, with only one or two exceptions, 
a are now no furnaces remaining of all those built prior 
» 1859, eo that, preet ically, the present plsats working in 


* Abstract of peper read beforé the Iron and Steel Tneti- 


tute 


si tes ef Cri | 


furnaces is practicable and may | ! 


i 


Cleveland date since then. The re stated, it wee his bis 

opiuion, thet the) useful by alr = ly Bs. 
‘of bésh bad ear = 

and that on were al si of a retrograde ee 

The object of increasing pon of the Cleveland ony 

was two-fold; first, sis increase the make, and, 


; cconomnide Sali 
Jess ae 


at twenty-five 
fy Mes iste feat 0 
to the top, four ba 
Each barrow carri 








will have a frontage of 210 ft., and on it 
travelling steam cranes. There are also = 
ing shops, consisting of smiths’, joiners’, 
with oa ore room, offices, pig , 
cotiraly bulk of brick, the pillars osm ce 
sige inferior fire-briek, amd the 
ce Pde ‘im lumps, 24in. long by 6 - 


is 85 ft. At the 
25 Rand the hear 80 by 3 ft. deep. 
three tuyeres fixed in water plai 


breast or the Tower part of the hearth is surrounded with 
- boxes, Ayame The author then proceeded 
he cagt-iron pipe 
her works ; 
extensively used 
ce hoist on the 
J Nema of the 


nes, which were 


very set-of 
400 | built by Messrs. Cochrane, Grove, and Company, of Mid- 


dlesbrvugh. 
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HOT BLAST STOVES. 
f : of Hot Blast Fire Brick 


‘otks, Stockton 

t paper 

Institute 

ag putup 

submitted 

4 working of the 

er i sourse of 2), and the 

: ition, it had 

oa farnace 56 ft. 

below change 
heat, as proved b 


the set year was 17 cwt. 

; that the quality 

tion of white iron was 

hor then referred to 

ed, to the  iecoete by Mr. l. 

treated of the results of the 

- Consett, wherein he remarked 

aupplied in the blast had been 

followed consumption of coke, and the 

ayes a the top of eo furnace showing more 

less carbonic oxide. Mr. Bell deduced 

aenbom moby the result must have been produced by the 

_ of the blast only. That a suggested to the 
ny that the heats should educed. 

. Whitwell next referred to the relative sections of the 
blast furnace, working with the fire-briek stoves. No. 4 fur- 
nace was blown in during February, 1869, and the averages 
commenced six weeks after—viz., on April 10th. Tae pressure 
of blast at first was 29 lb., and during the year was in 





we © Abstract of paper read before the Iron and Steel Tasti- 
tate, 
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——— 4 
to3 Ib. per inch, when the temperature was about 1400°, 


and the average consumption 17 ewt. 5 qra, per tgn of iron 


ced, t 
the latter half year the make rose to 401 tons per week, 


coke fell to 17 ewt. 2 qrs., the quality of irom being 
. per cent., No. 4 ‘ge. During the next three 
months there was a little , and some sng being 
put into this the average per week gave tons 
13 ewt. O qrs. 3 Ib, coke used per ton of iron. The 
power was then improved, s ¢ ¥ poem ore 
and the furnace was put on old burden 
hematite and ¢ Cleveland. ‘There.was 


= eS Se 
develop the same tem: 

cousumption of 

price of coke in the M district. 


duction showed a ; increase, 

being already worked to their fall 

of biast was raised to 4 1b. atthe beginning of ' 
can, to production of. Cg me 46 acer 
)200° had risegp to 19 ewt. 2 se 

ppceins value of Ie. Sd, per ton of fom based onthe 
now 510 tons per week, being 21 per cent. grey,-0-per cent. 


mottled, and @ trace of white pig, The largest.quantity |i 


turned out in one week was487 tons. 


The writer nest referred to No. 5 furnace, which is dif- |i 
ferent from the one above mentioned in so far as though the | The 


same height it is 22 ft. 6in. diameter at the hosh, 20 ft. 
6in. below the charging plate. Four fire-brick stoves, with 
en increase of 17 per cent. in heating surface were a 
ond om first owing, in, the heats were 50 per cent. higher 
then in the ease of No. 4;and more regular. About 14 ewt. 
more coke was used when the blast was at 1400° and about 
25 per cent. of white pig was made. This furnace bas made 
all qualities of pig with a mixture of one-third hematite and 
two-thirds Cleveland fron No. 1 to white, but the production 
of white without any visible eause has continued. With the 
beat and pressure of the blast perfectly regulas the author 
thought that the production of pig” irén’ should ‘have’ been 
regular also, but such not being the case, he considered this 
juestion very minutely. He had traced the irregularity of 
vield to’the charging, bat other iron miastets had considered 
there was no fault to be found with that‘or thé shape of the 
‘urmace. The make average 393 tons per week for the first 
bree months with coke 19 ewt. 2 qrs. 8 lb. per ton. Early in 
the current year the temperature was reduced to 1260° as 
sdvised by Mr. J. Lowthian Bell, so.a8 to compare with No. 4 
on equal temperatures, but the coké wént up to 21 ewt. 2 gre. 
being an fnerease of 2 cwt. for'200° of teriperature. the 
regularity continued, and the nozzles were enlar to 
4 square inches of area, but without remedying the defect; in 
act the production is 60 tons per week less than No. 4, and 
that atan inerease of 2 cwt. of coké per ton of tron turned out. 
the Consett Company are about ‘to reduce thediameéter of 
the upper part to that of ‘No. ‘4, as the present dimensions, 
hough they may suit an 80 ft. furnace, will not do for a 
55 ft. one, with the mixturé named. The ‘writer thinks that 
n the ease of No. 5 the eoke and larger picees of the charge 
roll to the centie, the emalf mine and ofe remaining near the 
peripHery of the furnace, the blast forces its way up thé line 
A \east resistence, viz., the centre. 

The Consett Company detided to apply the stove'te'two 
new blast furnaces, the size adopted being the mean between 
sand 6, viz., 21 ft. bosh, angle 72°, size under bell 18 ft., Gin. 
hemeter of bell 11 ft., with d@ view of arriving at the maxi- 
mum economy by experiment. One of these furnaces has 
been in blast about two mouths, and so far the consumption 
f# coke promises to be the mean between the quantity used 
in 4 and 5. 

The author attributes the suecéssful working of No. 4 to 
the action of the brickwork in the stoves, which form in 


actual practice large reservoirs of caloric at a tempetature of 
1400°, this heat being given off when a stand takes place at 
tapping time, a “tuyeéring” ora “scaffold,” when in all cast- 


iron plant, no gas being produced, the stoves are being 
cooled down, an effect prejudicial to the working of the far- 
nace, The fire brick stoves being always bright red, throw 
the blast hot into the furnace when ft is most needed. Thiese 
stoves differ from the Sieiens system, where all the air is 
admitted et one point ‘and where a heat for a short time of 
1800° has been obtained, in #o far as the ‘heated air is ad- 
mitted among the gas at-séveral points. In conclusion the 
¥riter gave the followiig in his deductions from the above 
results: I. That the inerease in production in the furnace 
No. 4 at Consett is directly in proportion to the increase in 
the amount of blast thrown into the furnace and not conse- 
juent on the reduction of temperature. 2. That other thi 
such as the action of materials in the charging and form of 
furnace being equal, regularity of quality in the iron is in no 
degree incompatible with « high ee of tem in 
the blast. 3. That in the two furnaces at Consett, although 
theteis a great differenee in the intérnal form and eapaeity, 
yet no reduction of re of the blast has been 
stiended with economy, but that in both eases a reduction of 
200" in its temperature has been panied by an i 

of upwards of 2 ewt. in the consumption of ¢o 
Pg iron produced. 


3 THE HEIGHT OF BLAST FURNACES: 
nthe Advantage of Increased Height of the Blast Purnace 
in the Midland District.* 

1 By Mr. T. W. Pit’, Shifnal, Salop. 

BE author stated that this paper bad in a certain degree 
frewn out of the discussion on the Ferrie furnace at the 
ee corr. 7 —— In the course of that be apace it 

contended that the very largé rtion of ‘the sa 

+ fuel was due to the increased Aight of the furnace, at 
+ no additional advantage was gained by the cross : 
tater however, at the same time, suggested that thess 
were caleulated to ariswé? an important purpose, in 











he total make being 373 tons per week. ra? ‘ 


ied, | raising 


per ton. of | Oxy 


relieving the weight that, in an o furnace, is imposed 
: the i nd this hi fechas eel be used in 
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viz., cased 
upon twelre iron standards, 6 ft. 6in., close . 
tuyeres equally divided, with provision for a portion of 
gas to be taken off by a culvert round the neck of the fur- 
nace. The size at bosh was 14ft.9in. While in it 
was determined to make a trial of an increased treight of 1s . 
making the furnace 60 ft. high, and it was so finished and 
got to work, but at present the results obtained from it have 
not been domplete, in consequence of both the heat and 
piller of blast not having been as yet so much nor so uniform 
as required for testing its capabilities; but comparing its 
work with the other furnaées, so far as it has been practicablé 
to do, the best result has been a yield of about 10 owt. of 
coal per ton of iron less than the best on record in the old 
furnaces. The quality of the metal has been better, and 
always greyer than indicated by the cinder, usually the re 
verse of the old furnaces. The favourable comparison ob- 
tained from the highgr furnace led to the idea of raising one 
of the old ones to the same height (while working) by putting 
on an outside casing to the tunne! Head, leaving the gas to be 
taken off about 20 {t. from the top. At first there was.no pfo- 
vision for utilising the gas, and the furnace worked @xtremély 
hot at the top, and the yield was excessive. It was somewhat 
improved after the gas was partially withdrawn, but unti) 
recently this furnace has not been fairly comparable with 
the others. From the experience thus gained the author 
arrived at the following conclusions:—!. That an improved 
yield has been decidedly obtained from the increased height 
of the furnace.described. .2. That to the extent of 60 ft. at 
may be safe to construct furnaces in districts having tender 
cokes to smejt with, but certainly not more, unless upon the 
Ferrie system, if found to answer the purpose of adequate); 
relieving the materials from undue pressure, as weil as 0! 
improving the yield; for which the experience im Scotland 
will doubtless be resorted to for guidance. 





GASES FROM THE BESSEMER CONVERTER. 
On the Composition of the Gases Evolved from the Bessemer 
Converter diring the Blow.* 

: By Mr. G. J; Sweies, A.BS.M. 

Tis investigation was undertaken in the hope of solving 
some of the difficulties connected with the spectroseopic 
observation of the Bessemer flame, and also bas likely to 
afford a farther msight imto the nature of the process going 
= the a . antes sp atin 

she was collected for analrsis by means of ar 


4 


heving « ewan-necked trumpet mouth pices of 

which was dipped into the mouth of the vessel after it 
been "turned up. ’ The gas, froun its pressure in the converter, 
rasbed through the pipe with some velocity, and after the 
whole of the air od Seo swept out, glass tubes were 
attached, and when filléd wit’ gas, at particular _— of 
the blow, were hermeticaliy sealed up with the -pipe 
before removal. 

The gas was analysed in some cases by two different 
methods, and the duplicate results were found to agree. 

The following tabular statement shows the composition 
of the gas at different periods of a blow lasting ¢ighteen 

inutes : 


min 
No: t Nov2 No.8 No.4 No, 5: Noé 
Taken 2, 
6. 1. 12. 
8.2 8.58 ° 28 
895 «64.52 10:59» 29.3 
—— Absent Absent None 
200 200 23.16 
74.83 66.24 
None 


14, 
1.84 
1.11 
None 
£2.00 
65.56 





166.00 100.60 169.00 166.00 16¢,00 100.00 

On dissecting these results we find that the oxygen corre- 
sponding to the nitrogen in No.1 is sufficient to oxidise not 
the 448 parts ‘by weight of carbon that ere contained 
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of 
blast furnace gas, and with analyses of iE from Siemen's 
producers given by the writer, it is seen that the former isas 
valuable a fuel as any of them, and asa works using 1000 tons 
of pig week is sending this gas to waste at the rate of an 
equivalent of 25 tons of coke per week, its economical appli - 
becomes a point of great importance. ; ; 
writer believes this could be accomplished in a simple 


FERRIE’S BLAST FURNACE. 
On Mr. Ferrie's Self-Coking Blast Furnace.* 

By Ma. I’ Lowrutay Bert. 
Taz author stated that, at the annual meeting of the Iron 
and Steel Institute, held in March, Mr. Ferric deseribed the 
construction of his furnace, and at the sau time furnished 
an account of the ordinary work of this furnaee, compared 
with the results obtained in one of the farmaces of the Colt- 
ness Iron Corn ing i 

alvantage to the 

furnates having been demonstrated in the North of England 

it waa natural to inquire how much of the economy obtain 
by Mr. Ferrie was ead the increase of height, and how 
auclr to the heat evolved by the combustion of a portion of 
the furnace gases in the flues. Mr. Bell stated at the pre- 
vious meeting that whether the fuel used im the furnace 
were employed in the shape of coke or coul, it was not until 
it had assumed the former condition that its real work in 
smelting began, and hé pointed out that, viewing the pro- 
cess in this manner, it apgenred to him somewhat doubtful 
whether the advantage . Ferrie’s system was not chiefly 
due to the additiim made to the height of the farnace, rather 
than to the selt-coking portion of the change. He was led 








to entertain this op from the fact. that, taking the 
quantity of coke in the coal actually used by Mr. Ferrie, it 
co , after making the allowance for his 


necessary 
richer stone, with the fae! pred b the author’s firm, where 


the coal is in its ‘co state. ‘Within the last 
month, the writer had been en in ‘a series of esti- 
mates, in order to ascertain | precise nature of the 


heat evolution and « 
lis used in its raw state, a these experiments have 
induced him to think that he was mistaken in the opinions 


expressed during the discussion upon Mr. Ferrie’s paper. 
The author proceeded to , With much minute- 
ness, amount of saving that ‘is effected in 
the Ferrie furnace, and be came to the conclusion that haif 
the saving of coal is due to the increase of height, and half 
to the combustion of the gases in the flues in the upper 
ion of ‘the furnace. In this examination he econ’ 
Fimecit entirely to’an estimate of the actual evolution aod 
he was informed that ail pre- 
vious attempts to ¢ fuel in Scotland by means of 
‘higher furnaces than those in use at the present day 
failed, it is possible that the intervention of the structure 
forming the upper of the coking furnace may be waeful 
in the mantier alluded to by Mr. Plum, by atender 
material of a ion of superincumbent w The 
author also aliuded to the statement of Mr. Ferrie, to the 
effect that in bis furnace there was an improved ield from 
the ironstone. Although the quantity stated by Mr. Ferrie 
seemed large, the results obtained by comparing Coltness 
with 


’ , be 
with Mr. Ferrie in thi ee 
ptnatnte Roel cer a aie eres eee 
‘mentioned by Mr. Ferrie and evnfirmed by the 


appropriation of heat, but as 





. 








* Abstract of papbr read betore the [ron and Steel Institute. 
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ENGINEERING. 
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THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW AT CARDIFF. 

Aa most of our readers are no doubt aware the next meet- 
ing of the Royal Agricultural Society is to be held at Cardiff. 
The mme for this meeting has just been issued and 
we subjoin those mes of it relating to the trials of engines 
and machines. trials we may mention will commence 
on Jane 26th and conclude on July Sth next year, while the 
show itself will be open on July 15th and four following 
days. All certifientes of entry of implements, &e., for ex- 
hibition must be in the hands of the secretary of the society 
on or before the Ist of May next. 

Paizes. 

le steam engine (not self- 
moving), not exceeding & power (two izes), 401. and 
201. Class 2. For the best combined threshing and 
finishing machine, to be worked by steam, and to the 
preparation of corn for market (two prizes), 400. and 204. ; 
Clase 8. For the beat combined — threshing machine, 
to be worked by steam, which no 
apparatus for sorting the grain for market (two prizes), 40/. 
and 20).; Class 4. For the straw elevator, to be worked 
by steam in conjunction with a threshing machine (two 
prizes), 101. and 5/.; Class 6. For the best straw or hay 
elevator, to be worked by horse power (two prizes), 10/.and 
5i.; Clase 6. For the best seed drawer 10%. Class 7. For 
the best corn dressing machine (three prizes), 15/., 102., and 
6l.; Class 8. For the best corn screen (two prizes), 10%. 5. 
Miscellaneous awards to agricultural articles not included 
in the quinquennial rotation, ten silver medals. In the 
clase for which one prize only is offered, the judges will be 
empowered to divide it equally between two competing im- 
plements, if they consider them equal in merit. 

Compitioss. 

Steam Engines.—All engines must be fitted with a steam | 
indicator, in addition to the ree balance, which 
indieator must be proved by the indi of the society. 
Portable Engines : | 

1. All the general conditions respecting steam engines | 


Class 1. For the beat 





and boilers will have to be 

2. The nominal power of the engines entered for trial will | 
be taken at one-third the indi power, at 60 lb. pressure | 
in the boiler, cutting off at three-fourths the stroke, and the | 
periphery of the fly-wheel running 1884ft. per minute. =| 

3. The engines will be by the society's friction | 
brakes, worked by means of connecting rod and universal 
joints direct from the crank shaft. engine entered 
will have to be fitted with a clutch, shown in detail in Fig. 
4, Form A of Engineers’ Instructions, and to facilitate the 
society's arrangements, the height of the crank shaft of each 
engine above the nd must be stated when the specitica- | 
tion is sent in to the Secretary. 

4. The engines will be tested for economy in coal, water, 
lubrication, and steadiness in running. 1 tor diagrams 
will also be taken, and, therefore, the preparations for re- 


ceiving the indicators, described in Form A, must be pro- | 4. 1 achines as perfectly as 
vided. completely the various 
—= of merit in a machine to ~— itself completely and 


5. During the trial rans one man only will be allowed to | 
attend the engine. Over or under-running will not be per- 
mitted, steady running as nearly as possible at the speed 


declared at entry will be considered @ point of merit. the| it will be run for « prolonged trial, in 








———— oS 











13. Means must be — for examining the inside of 


ible, in order to ascertain how 
ucts are delivered, it will be a 


eave no lodgments in the screens, 
14. Those machines which appear to the judges of sufficient 


er to enable a 


engines must be fitted with governors, and the efficiency | ¢ and satisfactory judgment of their merits to be 


of the latter will be tested after + « trials for economy of 
working are over, by suddenly varying the load on the 
brake. 


arrived at. 


Crasszs [V.—VIII. 
15. The machines in Classes IV., V., VIL, VITI., and VITIL., 


6. Exhibitors eball, oa meking their final Sandan | will be judged chiefly with reference to the manner in which 


elect at what steam pressure, not exceeding the 


| they perform their work, to the goodness of design and work- 


sure, what borse power on the brak», and what number of | _ 41, ip, and to their cost. Dynamometers will be used when- 


revolutions they would wish to be tried. 


ever the judges think it advisable to determine the amount 


7. The order in which the several eng mes will be tested of power necessary to drive the machines. 


will be determined by the stewards, who will deaide by lot. 

8. Detached feed water heaters not inarily sold with 
engines, and included in oo entered, will not be 
allowed, but heaters permanently fixed to the engines or ar- 
rangemente for carrying waste steam to the water tanks, 
provided they are incl 
admitted. 


Geyerat Reeviarions Resrzctixe Steam Exeixes 
axp Botiexs. 
There will be no restriction as to the construction of steam 


pve agp | t that the pressure of steam shall 
: price of the ine, wil not ex 80 Ib., i 
ao . wee satisfied that the bursting strength of the engine or boiler is 
at least four times its working pressure, and 


of the society must be 
a hydraulic 


0. The trials of the steam engines will be made with Lisn- | 0° O80 and « half times the working pressure has been 


gennech coal. 
Threshing Machines : 
10. The threshing machines will be driven by a portable 


satisfactorily applied. 


Each exhibitor, on sending in his specification, must 


declare the greatest pressure at which he proposes to work 


engine through a d ometer, both provided ' : 
societ | pulle machines his boiler or engine. 
Per aber Ft Agata, | meng de Bp must |" No old boilers—that is, boilers thet have manifestly been 


be ada to 1884 ft. per minute « of driving belt. 

il. The merits of the seachince will depends upon the 
price, economy of power and time; the marks obtained for 
elean threshing, clean shaking, freedom trom cavings, free- 
dom of chaff from corn, from cavings and from seeds, un- 
broken straw, uninjured corn, cleanness of delivery from the 
machine, and perfection of finishing in Class 2. The points 
representing perfection will be as under: 





Clean threshing 150 
Clean shaking 40 
Freedom from cavings ... ove ove - 80 
Chaff free from corn 50 
Chaff free from cavings 20 
Chaff free from seeds 40 
Straw unbroken ... ove ove eee ow. 80 


Cora uninjured 70 

Cleanness of delivery from machine, Le., ab- 
sence of lodgment in screens, &c. ... ove 

Perfection of finishing, that is screening or 
sorting in Class IIL. only... ose eee 


10 


20 


at work for a considerable time—will be admitted without 
special thorough examination and a certificate of safety from 
the society's engineers. 


Each boiler of whatever form or size must be provided 


| with the following mountings : 


Two safety valves, each of sufficient size to let off all the 
steam the boiler can generate without allowing the 
pressure to rise 10 per cent. above the pressure to 
which the valve is set. 

Two sets of gauges for ascertaining the water level. 

One steam pressure gauge, which must be tested and 
—e by the society's engineers before the boiler can 

A tin. cock, _~ inating A in. male gas thread for 
the purpose of receiving society's testing pump. 

One check feed valve, i diately ttached to the 
boiler, in addition to the ordinary pump valves, when- 
ever the feed is introduced below the lowest safe water 
level or where there is a length of feed pipe between 
the engine and boiler. 

No boiler or engine wil! be allowed to work without having 








450 > eonti cafet imit of press 
the ineers ficate of , and the limit of 
12. The sheaves to be threshed will be kept under cover, conpibentile attached to it. . a 


the stacks will be worked down vertically eo as to give each 


machine as nearly as possible the same quality of work, the | ing in the yard of “ Machi 
sheaves will be served out by a to each machine. The | fect in construction, or any 
, and the various products | the judges and consulting engineer, “ unsafe,” shal! not be 


will be re-th 


straw results 





Any engine which is entered for competition, or for work- 
in Motion,” which, from de- 
cause, is, in the opinion of 


dehvered by the machines, as weil as the corn separated by | allowed to work on the — premises ; and further, the 


the second threshing, will be carefully weighed and samples | word “unsafe” shall be 
remainder of the exhibition. 


eet apart for final comparison. 





to the engine during the 


BENNETT'S SYSTEM OF STEAM CULTIVATION. 


—= 





own coal; it must be consumed 
| without the production of smoke, and efficient spark eatehers 
Water for tho supply of tie steam boilers will be provided 
ater for the supply of the steam will be 
by the society. 
Exhibitors must be provided with all the neces- 
sary for taking the working parts of the to pieces, 


for examination, should the judges or engineers require it. 


STEAM CULTIVATION. 
We give, above, vings illustrating a of steam 
caltivelion decigned fy Mr'H. Ogilvie Bennett, ol 
of aoe, eee and ody, of Edinburgh This 
system, when in operation, i ne, or 
farm locomotive, which, by running to and fro ave the 
side, or any convenient part of the field to be cultivated, or 
on an adjoining field or road, draws any description of im- 
plement from side to side of the field, by transmitting its 
motion through a rope passing round guide pulleys or 
anchors shea at convenient points to suit circumstances, 
some of such guide rep ote anchors being self-shifting. 
The ground plan clearly shows the arrangement. The seil- 
shifting guide pulleys or anchors, A A, are disposed so as to 
be along the headlands at intervals as the operation 
proceeds, the stationary guide pulleys, B, being placed so as 
to conduct the 9 t aver convenient “9 to and 
from the engine to im ts or carria; he plough- 
ing or other implements are drawn in the =. pouch from 
one self-shifting pulley to the other, and the engine moves 
to and fro on the track or road,¢¢. The simple onward 
impl t is obtained by the engine tra- 














s 
z 


iri ine may, with the best i 
had for this woah, onitivahe "is farm at deveantiie times. 
The engines can remove the anchors, &c., from field to 
field, and by travelling round the field leave them in their 
places ready for work, and can also draw the rope round the 
field. It is also urged that the system can be quickly set in 
operation, as the rope is merely fastened to 
engine by clip links, which are easily attached or cast loose, 
hile no wi is required. It is considered that at most 
three men and two boys are sufficient ; only one engineer, 
and he may be kept in constant employment with the en- 

ine; the other men and beys need only be agricultural 





> 


Fi 


The engine, it will be noticed, does not pass over the 
ground to be cultivated, or that has been cultivated, but, on 
the contrary, it moves to and fro over any convenient line 
of ground or road, while the implement or carriage is grada- 
ally working up the field. Where a road adjoins any side of 
the field, the engine is run on this road, and not on the field. 
Mr. Bennett considers that even where soft at first, the track 
on which the engine travels is, after a few turns of the e0- 

nn, aalied hands aid ts Ghaselere lone endily affected by rai. 

this track is too wet for the engine, the rope may at 
be cast off, and the engine sent to traction oF 


stationary work, or if the track be covered with a layer of 
ashes, the work may be continued in wet weather. In —_ 
cases 


hard roads adjoin fields, and these are, of course, 
headiands. 


“mproee wor hodbene 

‘n conclusion we may state that Mr. Bennett's system ap- 
pears to be intended rather as a plan for enabling traction 
engines in the possession of farmers to be turned to account 
for steam oe purposes by a moderate outlay, _— 
a system which it is proposed to place in competition 
ploughing the clip 


i 











C) 
Z 
) 
rs) 
a 
Z 
© 
Z 
6a} 


943 Baoze e000 Suysevd | saseF ogy Jo ainzxyupe poo v uye)qo 07 se oF ‘pus xogauy | 


‘salpysq arg) qq) ong 
pepuedsns youve ‘ases 


| oq3 ye papiaoid 6 


2q [4 3 Ueyd pue noNnles feurpanTuo; oq) 0} Fuus0jy 
"gaqh3 Fur2euu0o oy} puosteq pur pury ayy av Burpuay 
-xe suorjiod esoq; ut ydaoxe yeodap epi ‘pres eavg om 
ee ‘Suyeq oseq) ‘Aseesedeu wropres st srq) yng | Buyuvep 205 
Bo SYS} OF Speal sue Saqn} JamO/ OY) JO Spue ayy ‘Binoy 
eapem) 42949 paw Oy) gO MO7q 0) st GOMoBAd ag], “amogy 
ee ‘Sy909 BoO-MOTG 9G} PeqoURE ere wy) 03 pue ‘sIeqo)TO 
-pnur 8B @Ases ‘yuQLIND Zuyeinos> ey) JO no Fuyeq seqny 
JAMO] OG} JO suotjs0d pury sort “uvyd pus uornoes pearpny 
~ uo eq) UI UMOYs su ‘sequ) Zuyj2euUOD eq} Jo OUT, Oo? 
puofeq Spreayoeg papaaixe ase saqny auc] eq) esaqa ‘pus 
parg eq} 3 covpd Buyye; eyys0dep ey) ‘uveso {ppo0zs0d ydaq 
eae ‘pue xoqezg oy 38 sqred esoq} Apremonied pup ‘seqm) 
JomO] OT) FBG JOU; UY ‘pouLsO;U oe Om puv Guage Lia 
Sqn} 12MO0] OY} At UORNe]NIITD 8G) Japuas ‘seqa} Buyo2IGU09 
@qQ JO Boe paujqursd aBse[ oq} qy1a saq3eTo} eaqny 10M0] 





SMRAeaxsZg SS SVs 


WG 
WN SA SVVQgy7y NN 
NWA 
SA SQ GQ SN 

RAW) 
SSS eer 


ASEAN 


\ 





oq} JO Vortarpul egy ‘sFutasaBua mmo m uMoys {j1P9/> 


“U1 a80q} JO WIO] BYT “UNVETS Jo Yuazand Fuysys oq) worl 
12)8M JO JuauIM® Zurpasdsep oy) epezedes 0) sea298 WOTG A 


Yaasmog Sarquoasep ase am susqiog eq; Uy *yeoq Fuors 


AYWRYD ToNHsnquwo aFivy & yey) Uees eae ‘weq) Zurxy yo epowr oq) paw ‘setyd Qunemoi yeasey | #0} pesodxe cage deme peaing oq 0} O[qQes] 9 0} J97;8} 


oq} Zunes snyq) ‘seqny samo] OY} UE WOEJeTMDIO eAroejep 
¥ Fureq as9q} Jo WoHse{go oq oy uado ore siajjoq yuEgdary 


‘eqn} Supemosy yeaeqa; us yA pry yous ere soqny | “popnaysu0d Ajeurpio se suayog guvgqdere ,, wos Aypey194 


Sayjoeased eq) epqa ‘pua xoqazy 643 spremo) Buyers yous 
‘pourpay Apytys eae ‘paso oq [pH 91 ‘seqny samo] OU], 
‘Zb1 eed co vores peaypnz Buoy oq) u] UMOYs se ‘puueg 
ureur oq} ujof oO) pus sue gu spaemdn peammo jyasyy Buseq 03 
WOTTIPps Ut ‘Za;auMVIp UT “UT Gg] Yous ‘sequz Burjovauoo x1s Aq 
PPiseq OG} OF paztUN qows Buyoq saqn} 19M0] 9seq) ‘za;eULeTp 
Ut “GI OZ Yous ‘saqny Jamo] Om) PUB ‘s9}eUIEIP “UIQ “35 F 
4q Suot 2) pp ‘peareq saddn uw jo s7sysu09 297709 Yory 
“PUe KOQG 40 7U0I; 
eq} 7 sasvF oy Jo BONsNQuI0D qIn010y) oy} 40; woYsAold 
Suyyeuw xo puv ‘u20; yowduros v ui soujuns Juyjwey yuvpunqe 
Buyuyezgo Jo maya & YIM peuTysop Wag Ose GavY G1]10q Oy} 
a[tq Yojap Sroqge oq} PIOAY 0} W2xe} U92q eq 2¥2 jwIDEds 





| 


-eu sagip Aoqy yng ‘edsy queyqdoze,, 9G JO 1B G19{;09 
oqy 3ey) Waes Og [ELM 9 ‘sButavssae oq) 0} Suprzajoy 
“gesuS oovainy ye (q 
aq {q payway Fuyeq 105 Apyepeds pautwep Fuyaq ‘saqeoq 
Oy 3 J9}OUVIP UT YEZZ pue yFiq “3 Og Gove ‘saowuINy 
yweyq aBsey Om} QM UOrKenuCD ut peqzom are foq) pus 
‘SUT UPPY Suyupyeo pur sowamy oy, Fuyyrom 107 Sv [om ve 
eousae Furaoq Om} 10; uvays oywu 0; pofo;duse ore Loy TE 
‘oul ONO 9B een UT ov anoy 4TuO yng ‘sequINE Uy OAy ole 
ssojyoq eyy, “OFe seek B ynoge—qFnosqsarppryy ‘F440. M 
BOL] $89], OY} —SH 10m BOG} 9B “OD pure ‘oevag “wosyt A ‘8>4I!f) 
“sussayg AQ pe}0029 GIBTJO JO Fes w FO veIq) Jo SHuravasue 
‘Sh aded pue eSed yuavesd oy) vo ‘ya0m sigs qstyqnd ay 


VL hh chedddeccaeedddaddddisiddlédabdclidddbmddsiaéddiidllddlliiifs Zi 


Oo ~ MMW 
SQA 


“HOODOUUSTICGIN 


‘SMUOM NOVI SARL “OO 


S 


. SVS ono 
MAGNO NN 


NSS ON AAS SAS AN SS 4 
\ RQ Qw— 
: SL 


‘UHANIONG ‘COOMA SY TYVHO ‘AN AO SNOISAG AHL HOWA GALONULSNOOD 


GNV 


‘aASVa3d ‘NOS'TIM ‘SUH'TIID 


“SSUSSUN LV SUATWIO 





Ne ee 


‘i 


4 
od 


% 


= Swe ey 


as 
i I ne me ee REN a 

Ries Aes ate *> * 0 
~ : or 


oO 


then led off to a chimney by a descending flue fitted with 
a sliding damper, as shown, The gases from the blast | 
furnace are brought to the boilers by a flue beneath the 


ground level at the front end, as shown jn the longitudinal | 


section, gas mains, arratged as shown 1 the various views, 
conducting the gases from the fue to the combustion 
chambers. The longitudinal section and front elevation 
also show the construction of the nozzles at which the 
gases are barat. The combustion chambers are all fitted 
with ordinary firegrates, for use if required, the mouths of 
the ashpits being, of course, however, under ordinary eir- 
cumstances, closed airtight. Each boiler is provided with 
a steam dome, two safety valves, and all the necessary 
fittings, and the whole arrangement and details are very 
neatly worked out. In conclusion, we should state that 
the boilers have been made from the designs, and ander 
the direction, of Mr. Charles Wood, the engineer to the 
Tees Iron Works. 


DANKS'S PUDDLING FURNACE. 
A Description of Danks's Patent Revolving Puddling 
Furnace.* 
By Ma. Samuet Daxxs, of Cincinnati, Ohio, US.A. ; 
Tux author stated that experiments were commenced in 
the Cincinnati Railway Iron Works, in May, 1468, with a 
small revolving furnace to puddle from 250 to 300 ib. per 
heat. Successful results being obtained, two larger furnaces 
wore built, and were got to work in April, 1860, since which 
period they have continued in regular operation, and are now 
at work. Several improvements have, however, from time 
to time, been made in them and adopted. In April, 1870, 
the above company, finding that the work and results ob- 
tained were so satisfactory, ordered the removal of all their 
old hand puddling furnaces as fast as.the revolving ones 
could be erected. They are now puddling exclusively with 
the machine puddlers, and are making puddied balls 700 Ib. 
in weight. 
Chattnatenns Tennessee, commenced working a 700 Ib. far- 


nace, and contracted for ten more. Particulars were given | * 


by the author of the various works in the United States, 
where the revolving puddling furnace has been 

among which are the Obio Falls Co., New Albany, Indiana, 
the Jones and Langlin Works, Pitteburgh, Pa. Akins 
Brothers’ Works, Pottsville, Pa., the Indianapolis Rail Mill 
Co., and the Atalanta Rolling Mill Co., Georgia ; and at all 


these establishments it is asserted that the machine hasj* 


worked very satisfactorily. 

The furnace has a firegrate in outward appearance like the 
ordinary puddling furnace, but it differs from this consi 
in several particulars. It is supplied with a fan blast under 
the grate to urge the fire and produce gas. It has also jets of 
fan b ast over the fire injected for the purpose of i 
the more perfect combustion of the fue]. This blast is regu- 
lated by a vaive, by which the workman has perfect control 
of the quantity of gas generated and consumed, and is thus 
enabled to make the temperature suit thé requirements of 
the charge in the different stages of the puddling process. 
The ashpit and firehole are closed by doors to prevent the 
escape of the blast except through the fire, and the firehole 
has a coil of wrought-iron water-pipe east into it for the ek 

se of allowing a stream of water to circulate arqund it to 

cep it cool. A similar coil is inserted in the bridge plate 
between the fire and a charge of metal. Fasiened on to the 
bridge-plate is a ring with a flat surface on one side, which 
ring bas « pipe or pipes cast into it, and is made in one pi 
or in sections, This forms a butt joint with the tevolying 
rt of the furnace. The face is cast on. a me ill to 
arden the part exposed to abrasion from the end of the re- 
volving chamber rubbing against it. 

The revolving chamber is made of two end pieces, so 
formed as to be banded together with wrought-iron bands, 
and to have detachable rings on the part most exposed to 
the fire. It reste om carrying rollers to allow its rota- 
tion, and has also suitable ribs for strengthening it, with 
holes for rivetting the rings and stave pilates upon it. The 
two ends are connected together by @ series of stave plates 
to form a cylinder, and are of suitable length, according to 
the desired size of the chamber. ho | have hollow ribs ran- 
ning longitudinally, which serve the double pu of hold- 
ing the fettling, and keeping it cool, and, when rivetted 
together, form an open-e cylinder, one end of which 
butts against the ring that is fastened to the bridge plate, 
where the gases are jitted over the bridge from the grate, 





and the other open end serves the purpose of a doorway |‘ 


for the reception of the charges of iron, and aiso for their 
remeral, as well as for the escape of the products of com- 
bustion through a movable headpiece, which connects the 
revolving chamber and the chi: + This piece can be 
moved at pleasure by means of a oultall apparatus overhead, 
and, when in its place for puddling, the escaping gases pass 
through it into the stationary flue, and thenee to the chimney 
or beiler. When adjusted for puddling, the piece is held in 
position by suitable propa, and balls of great weight can be 
removed from the furnace very readily, the end being open. 
It has also an arrangement of water pipes for keepi it 
col, and @ stopper hole in front, so that the operations going 
on inside can be seen at all times. 

The vessel is made to revolve by means of a toothed wheel 
fixed longitudinally upon it. A suitable engine is attached 
to eveh machine so that the chamber can be made to revolve 
at any speed that may be required according to the different 
stages of the operation. The most important featare in 
connexion with the invention is the lining of the vessel. 
The foundation consists of what is termed the “ initial” 
lining, which is eonposed of @ mixture of pulverised iron ore 
and pure lime, worked with water into the consistency of ¢ 
thick paste. The method of putting on this “ initial” lining 


* Abstract of paper read before tho [ron and Steel In- 
stitute. Ove form of Mr. Danks's furnace was illustrated by 


o February, 1871, the Roane Iron Company, at |‘ 
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is fully ‘deseribed, and — completed — po an fa A o 
upon it is placed the fettling proper. quantity of pul- 
verised iron ore about one- of the total amount required 
to fettle the apparatus is thrown in, the furnace is heated 


Time, 6 farnaces 4 days, and 4 furnaces 1 # 
lost, of t ional boliday, on 
Waktiegvay 5, 


x 


éxhaustive labour of 

wer, thereby enabling 
ing of a large quantity 
ing tometure and balling of the iron is | 

without the use of rabbling, 

heat to bedivided into smaller balls, capacity 
may be suited for heats of any weight from 5 ewt. upwards. 
The erst of the furnace, weight of product couslde 
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. He had been hi treaty 
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order to test the truth of 
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théfe is a section’ an incoming tenant is not to pay 


arrears of the outgoing tenant uniess by express ype 
The schedules annexed to the statute explain metro- 


about the same as that of the usual hand puddling furnaces. ' politan authority, the districts, and the companies men 





us in our iast Rumer 


In order, however, that these advantages may be obtained 


in the Act. 
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THE NEW YORK CANAL COMMISSION. 

Tae Commission appointed by law to examine ihventiops, 
and apportion the reward of Ohe hundred thousand dolars 
for improved cans! boat propulsion, lately held their first 
meeting at Albany, N.Y. The Commission consists of Ges. 
B. MacClellan, Horatio Seymour, Erastua 8. Prosser, David 
Dows, George Geddes, Van R. Richmond, Willis 8. Nelson, 
; Chapman, William W. Wright, and John D. 
ond was elected chairman, H. A. Petrie, 





















consumed: by each and all the trips, b adrorew ust @he 
the day of the month and time of: that See a ; 
each eatleetor’s oflice ; certified eoptes thereof to be furnished 
to the Commission. In order to obtain information in regard 
to the practical working of the several devices in com peti- 
tion, a8 soon as practicable, the engineer of the Commission, 
David. M. Greene, of Troy, will inspect the same from time 
to time, as in his jadgment may be necessary, and report the 
facts obtained to this Commissiva. 

Resolved, That competitors are hereby notified that, for 

the purpose of carrying out the intent of the law, though it 
is desitable that the three consecutive round tri rom 
Buffalo or Oswego to New York be made at the earliest time 
practicable, that the whole of the year 1872 will be allowed 
to sueh persons as may desire so much time, and that the 
awards will not be made until tho cluse of navigation in that 
year. 
” The next mecting of the Commission was fixed for August 
14th, at the office of the Canal Commissioner, Syracuse, 
N.Y. Persons who desire to comumnicate with the Com- 
mission should address Henry A. Petrie, secretary, offire of 
the State Engineer, Albany, N. Y. 


INDIAN ENGINEERING EXAMINATION; 

To ras Eptror oy Esctreenineg, 
Sim,—Having allowed us through your paper to state 
briefly our grievances in reference to the Indian P. W. D. 
examination, would it be trespassing too much upon your 
goodness to ask you to give a short article in your next 
issue, as there can be no dottbt but that we were ully 
treated; many of us poor men were brought up to London 
when the college authorities well knew that they had not 
the slightest intention of nominating us; the four passed 
can only have been appointed as “a blind.” Could it have 





been otherwise? Had twelve or eighteen men passed, the puble | ™ 


would immediately inquire for what reason had 120,0001 
to 1500001. of publie money been expended; as it-mrast be 
remembered that when the idea ofa college was mooted in 
1870 it was put down by public opinion, in which year, in 
order to better substantiate the claim for a college only 
eleven !men were allowed to pass; this year the college is 
established, it is then given out that there will not be another 
competitive examination, they are again forced to give in, 
and the late examination was held, at which two out of the 
three examiners were college professors. Should you not 
deem it expedient to actefle to my wishes, will you kindly 
insert the following letter, which, considering the number 
of points, has been made as brief as possible. 
yn a Sib € 

4 Grama Suttu (No. 7), 
39, Warwick Gardens, Kensington, A 








j To tue Eptton ov ExGixgmn 

S18,—I do not wish to trouble you with #7 
letters which have already appeared in your t 
this head, I-would oly say that all facies stated in 
as tras'an ib in extemal that such a mode of eondteting 
an examination should be allowad. it 






The complaints which 1 would beg you" to give me space P 


for, are: 

ist, The way in which the unsuccessful candidates have 
been treated as to the results of their labours. Iam myself 
one of these. The only communication I received after the 
examination was to the effect that I was not through. 

Now, Sir, the object of an examination, to my mind, ig to 
ascertain the proficieney, in order, of the eati in 
subjects they are examined in, and if it a7 turnsout 
few of them come up to the required stémdard for 
pointments they are gompeting for, it is, 6 be 
the rest may still be fit for something, st 
positions in the list ought to be made kt ot 
that those who held good ones may be to » the 
fact in applying fot. other sppointménts. “This is always 
‘one in the Indian Civil Service Examination, and was done 
in the late En, College Examination. Tt was not 
Cone in the late Direct Appointments Examination. 

This being the case, I applied to the India Office to know 
my — In return, I could only get a copy of my 
marks, which left me as ignorant as before as to my place; 
pe —e agtin for the required information my letter 

amply , 

This treatment, after I have spent more than three years 
‘8 preparing forthe examination, seems somewhat hard, as 
one has apparently nothing to show for real hard work, and 
sll engineers of the present day know how difficult it is to 
teania euployment, and how valuable a good recommenda- 

y prove toa ng man in starting in the profession. 
1 do hope this Pacts be reconsidered, and each can- 
didate furnished with a list. 

2nd. The igtention of the Government to give no more 


v2 


membered that our course extends over at least ¢ 
one since tho coblege was first tal 
o have lately failed, and eam prove’that 
they have been looking forward to these examinations, 
should be allowed to compdte With*the members of thé cdl 
i iminary examination which 


as possible to survey the coun 





their age puts out of their 
* Fair Play is a Jewel,” and unless some 
montis made, 1, for one, shall gather that 
motto of the authorities of the India Offiee: 
1 am, Sir, your obedient Serv: 
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nM Met) think, might have con 
ies one of his, and 
the fact that Messrs. Ric 
a contract for 6400 tons of my sleepers. 
With regard to the test by falling weight, I have in- 
uite equal to that.of Mr. | 4 ® 


erent! y avis Peden yom 

engsgod MPO | erence. ee 
has boon ordered to pr 
orts, showing tests q Pon: 
eeper, but consider such results quite 


1 haye also noticed that sleepers. of small: 


weight give higher results than la 


them sent up to the testing machit® 
Such, however, is not the case, Mr. Edward Woods, C.E., 
who ordered the testing of these slee 
that he was perfectly satisfied with 
he witnessed. The first sleeper 
weighing 3j ewt., having fallen upom 
times, commencing at ! {t., and rishigy 
But perhaps the best refutation fae 
ments made Mr. Gretives in your ji 
the fact of the large and increasi 
peystems of pertianent way. 
Duripg the“fast few years more thai 
been cast for various railways abroad 
thoment a number of contracts are in hand, five of which ag 
for extensions of railways ret with my: } 
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pers, desires me to say Pagers bay 
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FUREIGN AND COLONIAL 
Tron in Guayaguil.—Advices from G } 
mm in great abundanee en 
Surrounding forests produce pig 

whieh~can be converted into chareoal, and use 





lying between Fort Ram- 


Rocky Mounteins. 


of the 
delayed antil a ling through 


Two parties 


has been selected. ies of 
bngineers, oie commanded by Mr. W. Moberly, and the 

other by Mr. M‘Lellan, will probably winter in the moun- 

taing, while another party, under Mr. F. Moberly, will work 

to connect with the former. Several 

lumbia will be attached éo the survey, 

that there will not be less than 100 mea 

surveying parties are completed. 

tof the of the Inter. 


from 2000 dollars to 2609 


engineers of the line now 
teach, with 600 dollars per 
avelling expenses. 


ons, and Mediterranean 
teffects of the German 
upon works of art 


in that city. Colone! 
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r loners of the Inter. 
@ the contractors for the 
fistives for 17,000 dols., 


and 1 second-class car for 
to Be used om that part of 
Open between Painsec J unc- 
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ber of steam engines 
‘old mining in Victoria, 
mee of 9915 horse power. 
engines was 408, of 
wer. The number of 
ith the’treatment of 


7 Wy Of an aggregate forco 


677, of an aggre- 


pA house at Capo Chatte 
A new lighthouse 
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mechanical establish - 
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Sarveys in Manitoba.—Mr. Lindsay Re 
been appointed inspector of sar® i 
Kusseli has left for the 


The Merrimac.—The i 
improvement at MitchelPs 
above Haverhill, Massachisetts, 
ment has appropriated 25,000 dole. for this work, 
steam dredger, two scows, and nine 
scooping up the bed of the river aff 
he dredger is now euti 


amount to 
ranca aro to be 
on or before of the tunnel. . The 
iment was wy 19; 
plished meeps reckoning from 


men are engaged ii 


A merigan Steam Navigation, 
> A heen taken at New York for t 

of steamers between New 
. it is said, is determined to havea line 
‘ork, and is willing to assist any good American 





\ Rhone and Mont Cenis Rail 
Year, the Paris, Lyons, and M 


rtion of the Rhon 
between the Rhone and St Mil 
and the Mont Cenis tunneh a & 
works commenced in 1869: we 
during the whole season of 18 

culties oceasioned by po 
of an exceptionally sevére winter, t 1 
Cenis section will be completed by the end of this month 
(September, 1871), when traffic is expected to be commenced 
through the tunnel. The outlay of capital last 
Mont Cenis section 















































Gas for Paramatia.—Gas is about te. be 
Paramatta, New South Wales. Each of the townships 
Sydney is pow getting a supply of gas. 
Gold Mining in Victoria.—The numbet*of alluvial 
miners in Victoria was computed last yeat at’ 43,879. ; 
number of quartz miners was 16,456, 
In 1869 the number of 
61,024 and the number of quartz miners 7 
aggregate of 67,588. . 
Telegraph Poies.—A new telegr: 
oe n the United States. 
yanised iron tubes, which can be pac 
other, like 9 telescope, and can, therefore, 
distant points with great 
s ing 15 ft, out 
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chances of appointments in India to the men who have 
peoyaning for these examinations. It should be re- 





al expenses of the 
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by the Victor Em- 
» This sum 
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have to pay 5,600,000 
of the original stipula- 


to pay 5 per cent. interest ou the 

e work as it proeseded from year to ycar, 

othing leas than 20,000,090 trancs. 

ion of the tannel continued beyond the 

of twenty years, Italy would have lost 
every yeat in excess of that period. 


W tHe Basayce Srpxinc.—We notice that 
British Hordlogical Institute has an- 
: and hordlogists, that the Daroness 
fitts has liberally offered a prize of 501. for an 
ing, the conditions of competition for 


jad. are as follows: The 
ments must be treated 


@ jadges in deciding the 
‘tied by the treat- 


first, 9 “description of the 


seand their results ; 
the same with an 


, modes of obtaining the 


ion to various 
farther contain the 
(temperatures and posi- 
ory of the spring 

mt easily understood 
g essays must be 


, the ist March, 1972, under cover to 
te. Each treatise must be marked 


A be aceum panied by an 


‘eontaining the name and address 
} ope if the essay is successful. 
ye m9 
of awarding a less amount 
essays be Considered worthy of the prizo 
wil tequested to give their decision 
from the time of receiving the 
award. The writer of the essay to whom the prize 
arded “Perehititied to the copyright. The 
t of publishing it in the journal in 
ink fit, but not till six months have 
judieation and payment of the award. 
‘pavitation of Baroness Burdett Coutts, the 
Astronomer-Royal, Sir Charlies Wheatstone, and Mr. J. ¥. 
Cule, have consented to act as judges in the matter. 
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then led off to a chimney by a descending flue fitted with | is fully described, and when completed yy stone Oe em 
a sliding damper, as shown, The gases from the blast | upon it is placed Padrpeoey "ye ew cmee « pu 
furnace are brought to the boilers by a fiue beneath the pag nn ba ype Seen tena i ae Paseo — 
ground level at the froat end, as shown in the longitudinal | end le to eecive slowly until the ian is themed to bee exen- 
section, gas mains, arranged as shown wn the various views, | pletely and thé apparsins is sped. That | for 
conducting the gases from the fue to the combustion part of "maolten iron which hes nba a” 

chambers. The longitudinal section and front elevation “+ imitial” = 

also show the construction of the nozzles at which the o furnace. ; 
gases are burnt. The combustion chambers are all fitted 
with ordinary firegrates, for use if required, the mouths of 
the ashpits Leing, of course, however, under ordi elr- 
cumstances, closed airtight. Each boiler is provided with 
a steam dome, two safety valves, and all the 

fittings, and the whole arrangement and details are very 
neatly worked out. In conclusion, we should state that 
the boilers have been made from the designs, and under 
the direction, of Mr. Charles Wood, the engineer to the 
Tees Iron Works. 
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DANKS'S PUDDLING FURNACE. 
A Description of Danks's Patent Revolving Puddling 
Furnace.* 2 
ty Ma. Samunt Danas, of Cincinnati, Obio, U.S.A. : 

Tue author stated that experiments were commenced in 
the Cincinnati Railway Iron Works, in May, 1668, with a 
smal! revolving furnace to puddle from 250 to 300 ib. per 
heat. Successful results being obtained, two larger furnaces 
were built, and were got to work in April, 1869, since whieh 
period they have continued in regular operation, and are now 
at work. Several improvements have, however, from time 
to time, been made in them and adopted. In April, 1870, 
the above compeny, finding that the work and results ob- 
tained were so satisfactory, ordered the removal of ali their 
old hand puddling furnaces as fast as the revolving ones 
could be erected. They are now puddling exclusively with 
the machine puddiers, and are making puddied balls 700 Ib. 
in weight, In February, 1871, the Roane Iron Company, at |! 
Chattanooga, Tennessee, commenced working a 700 Ib. fur- 2 y ing 
nace, and contracted for ten more. Particulars were given 7 = | di : Pim his endeavours to produce 
by the author of the various works in the United States, 4 puddling by means suey. He had been ti treaty 
where the revolving puddling furnace has been adopted, ; . ” for the ereetion of one of his machines ; but 
among which are the Ohio Falls Co., New Albany, Indiana, - Aw. is involved ' they had not ye€.dome to 
the Jones and Langlin Works, Pitteburgh, Pa., Akins , , ; as he enxious the should 
Brothers’ Works, Potteville, Pa., the Indianapolis Rail Mill - be ng order to test the ruth ot 
Co., and the Atalanta Rolling Mill Co., Georgia ; and at all es he would suggest that the 
these establishments it is asserted that the machine has : - on ine committesshould be 
worked very satisfactorily. ort ; to America to investigate 
The furnace has a firegrate in outward appearance like the | ‘3° ™ r no cchjeot If, however, thiswes not done he = 
ordinary puddling furnace, but it differs from this considerably het others were determined to go tothe expense of sending such 
in several particulars. It is supplied with a fan blast under : a commission on their own ; but, however the thing 
the grate to urge the fire and produce gas. It has also jets of Me f the | Was done, the would be equally at the 

fan b ast over the fire injected for the purpose of insuring Tan | service of thie tute. “ 
PWalter Williams, of West 


iE 


reteeAii! 
fee: 


“i 
i 





the more perfect combustion of the fuel.- This blastis regu- . . some . 
lated by cvaies, by which the workman has a perfect ps me ae b ‘ sinmate ie Deed ea 
of the quantity of gas generated and consumed, and is thus ’ A . d Mr. Darks said ; . “woul ive every facility to any 
enablei to make the temperature suit thé requirements of ¢ J i t beraevit ica to investigate his 
the charge in the different stages of the puddling process. in afty ‘ena’ : —e ion. He then-proceeded: give some further details 
The ashpit and firehole are closed by doors to prevent the : : a aes : ing the Hof His wWebbine, and te replyto points 
escape of the blast except through the fire, and the firehole | #7 % i eeu GAUEEEbss of the discussion. 
has a coil of wrought-iron water-pipe cast into it for the pur- bok! <ghia maiae : 
vse of allowing a stream of water to circdlate around it to | : : : 3 - 
cep it cool. A similar coil is inserted in the bridge plate whe 
between the fire and a charge of metal. Fastened on to the 
bridge- plate is a ring with a flat surface on one side, which ; ery satt 7F save | ‘ 
ring has a pipe or pipes cast into it, and is made in one pi : built ears. wee and Sons. The engine 
or in sections. This forms a butt joint with the tevolying . os fA 6 Hague de ka more water-than the 
rt of the furnace. The face is cast on. a metal chill to ae | 
harden the part exposed to abrasion from the end of the re- 184 heats, 600 lb. 4 J mused 
volving chamber rubbing against it. Product of rail tops ... ae r te the ‘ eerinig tra 
The revolving chamber is made of two end pieces, so ee at ir productions, as in. this in- 
formed as to be banded together with wrought-iron bands, ; edi their powers, than in giving 
and to have detachable rings on the rt most exposed to , ult ry cannot sr 
the fire. It rests on eating rollers 4 allow its free rota- L 4 fu y~ Se 
tion, and has also suitable ribs for strengthening it, with 4 L “ eM ; ATE! Act.—On Safurday was 
holes for rivetting the rings and stave plates upon it. The a ie ' ¥ : aN age Water Apt, 1852, 
two ends are connected together by a series of stave plates ’ low for the d popply of water 
to form a cylinder, and are of suitable length, according to ces in the neighWourhood 
the desired size of the chamber. They have hollow ribs ran- Act and threeschedules. 
ning longitudinally, which serve the double purpose of hold- d in the is to 
ing the fettling, and keeping it cool, ake en Frivetted to the metropolis a con- 
together, form an open-ended cylinder, one end of which ; 5 rey eh mn the 
Vic.. e consti as one 


butts against the ring that is fastened to the bridge plate, . 
where the gases are itted over the bridge from the grate, after the passing of this Act a a 
} as on other supp'y 
se of 


lr 


are 
diy 


and the other open end serves the purpose of a doorway : : aw J ; 
for the reception of the charges of iron, and also for their : omet ag . ire ‘ @ Water for the domestic use 
removal, as well as for the escape of the uets of com- ty a ft nhabater & theit water limits.” After eight 
bustion through a movable headpiece, which connects the j ) i product t _~ipassin the Act, every’ company, 
revolving chamber and the chimney. This piece can be charged is caused icha vb ling us fed 0 to do im the manner directed, is 0 
moved at pleasure by means of a suitable apparatus overhead, he fot provide : its water limite « con- 
and, when in its place for puddling. the escaping gases pass | sdvantages " rd a 08 OF a ¢ purposes, and make 
through it into the stationary flue, and thence to the chimney ; 
or boiler. When adjusted for puddling, the piece is held in 
position by suitable props, and balls of great weight can be 
removed from the furnace very readily, the end being open: 
It has also an arrangement of water pipes for keeping it 
cool, and a stopper hole in front, so that the operations going 
on inside ean be seen at all times. ‘ oe ; 

rhe vessel is made te revolve by means of a toothed wheel n . " paere 

used 


eed? 


. may req 
to Fag al 
consnoiention Paar also all pipes, cocks, cisterns, &<., 
the ; ‘ or i supply of water by a company.to  con- 
at any speed that may be required according to the different i ; | sumer, and for ; placed in or about the premises 
stages of the operation. The most important feature in exhaustive labour of pr i : + is given to enter premisée for the 


fixed longitudinally upon it. A suitable engine is attached 
to each machine so that the chamber can be made te revolve 





connexion with the imvention is the lining of the vessel. ed wer, thereby enabling and the fittings. There are provisions 
The foundation consists of what is terined the * initial” ing of a large quantity 5 the n Board of Trade may appoint persons 
lining, which is composed of @ mixture of pulverised iron ore jing to mature and balling of the iron is completed by te inquire report upon the quality of the water. There 
and pure lime, worked with water into the consistency of 6 itary action, Without the use of rebbling, Geo the | are various. other provi to carry out the preamble, and 
thick paste. The method of putting on this “ initial” lining | heat to be'divided into smaller balls, 
wa ~——— | may be suited for heats of any weight from 5 ewt. upwards. | arrears of the outgoing tenant unless by express yea 
* Abstract of paper read before the Iron and Steel In-| The ext of the furnace, weight of product considered, ie | The schedules annexed to the statute explain metro- 
stitute. Ooe form of Mr. Danks’s furnace was illustrated by | about the same as that of the usual hand paddling farnaces. | politan authority, the districts, and the companies mentioned 
us in our last number In order, however, that these advantages may be obtained in the Act. 


capacity | théFe is a section an incoming tenant is not to pay the 
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THE NEW YORK CANAL COMMISSION. 

Tas Commission appointed by law to examine inventions, 
and apportion the reward of ohe hundred thousand dollars 
for improved canal boat propulsion, lately held their first 
meeting at Albany, N.Y. The Commission consists of Geo, 
B. MacClelian, Horatio Seymour, Erastus 8. Prosser, David 
Dows, George Geddes, Van R. Richmond, Willis 8. Nelson, 
‘¢ W. Chapman, William W. Wright, and Johan D. 







Fe ~ Van mond was elected chairman, H. A. Petrie, 

secretary, Da¥id M. Greene, engineer. The following re- 

soluons re J P a 
esalved, That for the purpose of carrying out the ivtent 

of the law Commission will require, among. aay “FT 

te made, that the several competitors shall mot te 

ioe thie aod trips from New York and ys 

Oswego, each, ta be loaded with less r 


dred tons of cargo each way, the trips. to. 
soon a8 any party is ready and ail, cn 
practicable time. For the purpose of determi 
consumed by each and all the trips, the ¢learance must hy 
the day of the month and time of day that the: parses 
early eolleetor’s office ; certified copies thereof to be furnished 
to the Commission. In order to obtain information in regard 
to the practical working of the several devices in com peti- 
tion, a8 soon as practicable, the engineer of the Commission, 
David M. Greene, of Troy, will inspect the same from time 
to time, as in his judgment may be necessary, and report the 
facts obtained to this Commission. 

Resolved, That competitors are hereby notified that, for 

the purpose of car ing out the intent of the law, though it 
is desirable that the three consecutive round trips from 
Buffalo or Oswego to New York be made at the earliest time 
practicable, that thé whole of the year 1872 will be allowed 
to such persons as may desire s6 much time, and that the 
awards will not be made until the eluse of navigation in that 
year. 
" The next meeting of the Commission was fixed for August 
lith, at the office of the Canal Commissioner, Syracuse, 
N.Y. Persons who desire to communicate with the Com- 
mission should address Henry A. Petrie, secretary, office of 
the State Engineer, Albany, N. Y. 


INDIAN ENGINEERING EXAMINATION, 
To Tuas Eptron or Exctxrertne, 


Sca,—Having allowed us through your paper to stéte 
briefly our grievances in reference to the Indian P. W, D. 
examination, would. if be trespassing too much upon your 
goodness to ask you ep a short article in your next 
issue, aa there can be no doubt but that we were shamefully 
treated; many of us poor men were brought up to London 
when the college authorities well knew that they had not 
the slightest intention of nominating us; the four passed 
can only have been appointed as “@ blind.” Could it have 
been otherwise? Had twelve or eighteen men passed, the puble 
would immediately inquire for what reason had 120,001 
to 150,0001. of publie money been expended; as it-mrast be 
remembered that when the idea 6f a college was mooted in 
Ix70 it was put down by public opinion, in which year, in 
order to better substantiate the claim for a college only 
eleven men were allowed to pass; this year the college is 
established, it is then given out that there will not be another 
competitive examination, they are again foreed to give in, 
and the late examination was held, at which two out of the 
three examiners were college professoré: ° Should’ you not 
deem it expedient to accede to my wishes, will you kindly 
insert the following letter, which, considering the number 
of points, has been made as brief as possible. 





ae Tee 

Grawam Sutra (No, 7), Gz... 

39, Warwick Gardens, Kensington, August 20; 87h 4 | 
Eis he 


To tne Epttor ov ENGINEERING 9° 0) 4 
Str,—I_do not wish to trouble you with & 7 


letters which have already appeared in your , 
this head, I would omly say that all facts stated in the 
as was'es it le autentiatiane that such a mode of conducting: 


hat 
an examination should be Showa 
; The complaints which 1 would beg you to 
OT, are: 

Ist, The way in which the unsuccessfal candidates have 
been treated as to the results of their labours. Iam myself 
one of these. The only communication I received after the 
examination was to the effect that I was not through. 

Now, Sir, the object of an examination, to i 
ascertain the proficiency, in order, of the f 
Pan pr are examined in, and if it bene 
ew of them come up to the required standard 
pointments they are Sieopeting ee, it ia t6 be 
the rest may still be fit for something, 
positions in the list ought to be c 
that those who held good ones may be abfle to 
fact im applying for other oppohe tes: This 
done in the Tadinn Otvil Service Examination, and was done 
‘n the late En College Examination. Tt was not 
Cone in the late Direct Appointments Examination. 

This being the case, I applied to the India Office to know 
my position. In return, I could only get a copy of my 
marks, which left me as ignorant as before as to my place; 
rs ji bey again for the required information my letter 

s Gmaply 

This treatment, after I have spent more than three years 
‘8 preparing for the examiination, seems somewhat hard, as 
one bas a tly nothing to show for real hard work, and 
all engineers of the t day know how difficult it is to 
‘eas employment, and how valuable a good Seyi arn 
so8 may prove io s young man in starting ia the profession. 
I do hope this saatton’ wit be reconsidered, and each can- 
—_ furnished with a list. 

Rc The igtention of the Government to give no more 
chances of appointments in India to the who have 


give me space 







Jens: | think, might have contented b 


membered that our course extends over at least three years, 
and it 4s now only one since the college was first talked of ] 

‘Surely those who’ have lately failed, and ean prove that 
they have been looking forward to these examinations, 
should ‘be allawed to compéte With the members of thé edl-. 
lege without passing the preliminary examination which 
their age pute out of their power, ; 

“ Fair Viay is a Jewel,” and unless some such arrange- 
ment is made, I, for one, shall gather that such is not the 
motto of the authorities of the India Offiee, Cet, 
I am, Sir, your obedient Servant 
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IRON RAILWAY SLEEPERS 
~ t To tue Evirom ‘ 
Siz,- tn your edition of # 








p@hatacteristic !ctter from 


®rror you made in erg 
Be ome of his, and wh 
the fact that Messrs. Richardson 
a contract for 6000 tons of my sleepers. 
With regard to the test by falling weight, I have in- 





T have also noticed that sleepers of small aren an 
weightagive higher results than larger and heavier 8 

Mr. Greaves says: “ The result bs # wall 
when the engineers for whom they were mac ; 
them sent up to the testing machine ’ 

Such, however, is not the case. Mr. Edward Woods, 0.4, 
who ordered the testing of these slee 
that he was perfectly satisfied with t 
he witnessed. The first sleeper t 
weighing 3j cwt., having fallen upe 
times, comithencing ab | it., and ri 










spectors’ reports, showing tests quite equal to that.of Mr. | 4%! 
eo sleeper, but consider such pesults quite excep-| 
tional 4 3 4" 


pers, Costas ot oe tion and 





But perhaps the best refutation 
ments made Mr. Greiives in your 
the fact of the large and increasing 
systems of pertianent way. 

During the“fast few years more thar 
been cast for various railway$ abroad, and at the 


for extensions of railways already laid with my ah 


es 
9, Victoria Chambers, Westminster, London, : ; 
August 31, 1871, 


——— ee ee 

FOREIGN AND COLONIAL - 
Tron ia Guayaguil.—Advices from G 7 
discovery of iron in great abundasee on thee 
river Doull. Surrounding forests produce , 
which--can be converted into charcoal, and asé 
the iron ore. ; 
Surveys in Manitoba.—Mr. Lindsay i 
been appointed inspector of surveys in 


Russell has left for the of h 
The Marina The Man t 
improvement at Mitch ower 


above Haverhill, Massachusetts. he United Stati 
ment has appropriated, 25,000 dols. for this work, 
steam dredger, two scows, and nine men are 
scooping up the bed of the river | 3G 
per day. he dredger ig now ew 
lower falls 20 ft. wide and 4 deep 


Amerigan Steam Navigation, 
been taken at New York for the @@ a n Ame 
gan line of steamers between New York ‘and « Antwerp. 
. it is said, is determined to haven line of steamers 
to, ‘ork, and is willing to assist any good American 
line-which may be started. 
- Bthone and Mont Cenis Rai in the cay 
Year, the Paris, Lyons, and ‘M qlieosanign an 
P and consolidat 
completed 
between the he 
and the Mont Cenis tunnel a @ 
works commenced in 1869: we 
during the whole seasén of 14 
culties occasioned by politica 
of an exceptionally severe wi 
Cenis section will be completed by the end of this month 
(September, 1871), when traffic is expected to be commenced 








through the tunrel. The outlay of capital last year upoa 
Be Michel and Mont Cenis s¢ction amoanted fast year to 
? 9561, ty ¥ ; P 


” Gas for Paramatta.—Gas is about to, be introduced at 


} Paramatta; New South Wales. Each of the townships of 
bi ’ 


S:dney is mow getting a supply of gas... 

Gold Mining in Victoria.—The numberof alluvial 
miners in Victoria was computed last yea @t 43,879. 
number of quartz miners was 16,486, ‘an aggtegate 
of 60,365. In 1869 the number of | ‘miners was 
51,024, and the number of quartz miners 36,564, maki 
aggregate of 67,588. elas 0 

Telegraph Poles.—A new telegra 
om in the United States. ee 
vanised iron tubes, which can be pag 
oer, like telescope, and can, therefore, 
distant points with great ease, and ata 
a pole standing 15 ft, out of the 

+f 


$in. in diameter, the 
- Ses preg yes et Ven 
r the Canadian Pacth 





couver's Islan 





‘een preparing for these examinations. It should be ro- 





Canadian Patt 
eo 


section 1} in. 
Railway, fe intended to start again ns 2oon 


thoment a number of contracts are in hand, five of which ate}. 










as possible to survey the country lying between Fort Kam- 
loops and the hills on the enst side of the Rocky Mountains. 
The mirvey of the coast wilt be délayed antil a line through 
the Rocky Mountains has been selected. Two of 
bhgineérs, obe commanded by Mr. W. Moberly, and tho 
other by Mr. M‘Lelian, will probably winter in the moun- 
tains, while another party, under Mr, F. Moberly, will work 
west from Fort G to connect with the former. Several 
pA he Ard Britiah Colambia will be attached to the survey. 
and loulated that there will not be less than 100 mea 
‘when the surveying parties are completed. 
lian Salaries,—The salary of the of the Inter. 
Railway has been from 2000 dollars to 2600 
re aonam, Four engineers of the line now 
‘ annum cach, with 600 dollars per 
annum each for e and teavelling expenses. 
| War @ Paris, Lyons, and Mediterranean 
effects of the German 
i upon works of art 














































el Robinson, R.E., 


of the Luater- 
pthe contractors for the 
stives for 17,000 dols., 
4 second-class car {fur 
used om that part of 
bet ween Painsee J unc- 


ber of steam engines 
id mining in Victoria, 
of 9916 horse power. 
engines was 403, of 

-- The number of 
with the treatment of 
Of ap aggregate force 
677, of an aggre- 


light house at Cape Chatte 
| A new lighthouse 
on service. 

mechanical establish - 
férable amount of ac- 


The directors of the 
elphia, have let a 
ers to Messrs. W. 
steamer is to cost 





mount to 65,00 
to be eontribat the Victor Eim- 
i . urthe + This sum 
before bt ig of the tannel. . The 
was to pay 19,000,000 francs if tha 
i sera reckoning from 
ae ed at an earlier date 
my francs more for every 
ipalated time. As there have been 
France Will ‘have to pay 6,500,000 
the 21,000,000 franes of the original stipula- 
, besides, to pay 5 per cent. interest ou the 
the work as it ded from year to year. 
pay something less than 20,000,000 trancs. 
construction of the tunnel continued beyond the 


whi of twenty years, Italy would have lost 
500,000 francs for every year in excess of that perio. 
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toe Baranos Srrino.—We notice that 
British Hordlogical Institute has an- 
and ists, that the Baroness 
liberally offered a prize of 50). for an 
ing, the conditions of competition for 
ey her ladyship, are as follows: The 
isochronal adjustments must be treated 
j # ate in deciding the 
guided by the treat- 

first, a description of the 

ied to iperssand their results ; 
details for makitig the same with an 
: of obtaining the 

ppliegtion to various 
farther contain tho 
fatures and posi- 
of the spring 
Feasily understood 
essays must be 



































; te opened if the essay is successful. 
live the power of awardin f less amount 
essays be Samuhdered worthy of the prize 

a wil ter'tegtiested to give their decision 
more than one month from the time of receiving the 

s for award. The writer of the essay to whom the prize 

ted; Whall be entitled to right. The 

the — of publishing it in the journal in 

ink fit, but not till six months have 

jadication and payment of the award. 

: “w#vitation of Baroness Burdett Coutts, the 

Astronomer-Moyal, Sir Charles Wheatstone; and Mr. J. ¥’. 
Cule, have consented to act as judges in the matter. 
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GAS-HEAT 


CONSTRUCTED FROM THE DESIGNS OF MR. CHARLES WOOD, ENGINEER. 


(For Description, see Page 139.) 
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PoumprnG ExGrnes AT THE Baunswick WATER WoRKS: ER- 
RattUm.—lIn our account of these engines last week, the diameter 
of the pump cylinder was erroneously given in one place as 164 in. 
The correct diameter is 17jin., as stated in that part of the de- 
scription relating to the details of the pumps. 


THE “ ENGINEERING” DIRECTORY is published 
this week on the thirteenth page of our advertisement 
sheet. 
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In answer to numerous inguiries, Mn. Cuartes Gtz- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING” from this 
office, post free, for the sum of ll. 14s. 8d. ($8.32, 


gold) per annum, payable in advance. 
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PORTABLE ENGINE TRIALS. 

We publish on another page of the present num- 
ber the regulations just issued by the Royal Agri- 
cultural Society, respecting the trials of portable 
engines and thrashing machines which are to take 
place during the next year’s meeting at Cardiff. 
Of the thrashing machine trials we have no desire 
to speak here, but the regulations for the trials of 
the engines possess great interest for a large body 
of our readers and, from the important position 
which these tests have of late years assumed, it is 
desirable that we should consider in detail the con- 
ditions under which they will be carried on at Cardiff. 
And here we may remark, in the first place, that 
the Royal Agricultural Society and its officers have 
acted most wisely in issuing their regulations for the 
Cardiff show at the present early date instead of in 
the spring of the year in which the show is held, as 
has hitherto usually been the ease. Ample time is 
thus afforded for intending competitors to make 
all their experiments and preliminary “‘ runs,” and 
this is the more especially important in the present 
imstance, as the Society’s programme for next year 
differs in some very important particulars from those 
adopted on former occasions. It is of these diffe- 
rences and the effect that they may be expected to 
produce, that we intend now to speak. 

_On the occasion of the last trials of portable en- 
gines carried out by the Royal Agricultural Society 
—namely, those held at Bury St. Edniund’s in 1867 
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horse power, and the load was thus so light that a 
low piston speed was a necessity, unless recourse 
was to objectionable throttling of the steam. 
The speeds at which the engines were run were left 
for the competitors to decide for themselves—and, 
indeed, this was almost the only detail of the trial 
they were allowed to determine—but a considerable 
amountof ‘‘overrunning” was permitted, and several 
of the exhibitors took advantage of this, and ran 
their engines at rates far above their nominal speeds, 
thus gaining the advantages of a higher piston 
d, and reducing the losses by radiation, &c., 
uring the run. We have on many occasions di- 
rected attention to the objectionable features of the 
system of testing engines formerly adopted by the 
Society, and four weeks ago (vide 75), we 
suggested a method of cundactiin the Cardiff 
trials, which we believed, and still believe, would, if 
adopted, save the judges much trouble in making 
their awards, and at the same time leave to 
the competitors all that freedom of action which 
is so essential to progress. We are glad to find 
from the programme which has just been issued 
that the Council of the Society have regarded the 
matter in much the same light as ourselves, and 
have raised the steam pressure allowed to 80 Ib., 
while they have also given the competitors all the 
desired freedom as to the speeds and loads at and 
against which their engines are to be run; but 
have done this in a manner which we believe will 
be found to throw more work upon the judges than 
that which we suggested. It was es ar by us 
that the competing engines should ivided into 
classes, there being selected for each class a brake 
load, against which all the engines of that class 
were to be run, this load representing, as closely as 
possible, the average work an engine of that class 
would have to do in regular practice. The dimen- 
sions of the engines, we suggested, should, as well 
as the speeds at which they were worked, be left 
entirely in the hands of the competitors, thus givin 
jample seope for the introduction of engines wi 
j small cylinders and high piston speeds, by those 
|who advocate them. Any engine, we suggested, 
| should be eligible for trial in any of the classes, the 
sole condition being that it did fairly the amount of 
work corresponding to that class. From the pro- 
gramme before us, however, we find that the Royal 
Agricultural Society, instead of fixing upon certain 
loads against which the engines should be tested, 
have left the loads, as well as the running speeds, 
at the discretion of the competitors, This will in- 
crease the trouble of the judges, as they may have 
to decide between the merits of engines doing widely 
different amounts of work, while it will also cause 
the comparative results obtained to be of a kind 
| which will be less generally appreciated by the users 
|of portable engines than would be the case if a 
| uniform system of loads had been ———_ At the 
| same time, no greater liberty will really be afforded 
| to the competitors, as the fact of being able to run an 
engine of any size against a certain brake load, is 
fully equivalent to that of being allowed to place any 
| desired load on a given engine; but we are at the 
| same time perfectly ready to admit that the latter 
| plan affords certain facilities for the carrying out of 
| preliminary experiments by the competitors, which 
/are not possessed by the former. 
| We are glad to find from the programme that 
| account will be taken, not merely of the coal, but 
|also of the water and lubricating materials used, 
| while only one man will be allowed to attend each 
engine, and no over-running will be permitted. 
| Indicator diagrams will also be taken, and experi- 
| ments will be made to test the promptness of action 
| and efficiency of the governors with which the en- 
| gines are fitted, ‘These are all good points worthy 
|of commendation, and if the programme be faith- 
| fully carried out, some very interesting data will 
| be  he-cmmrarhes ‘There is, however, one portion in 
| programme to which, we regret to say, we must 
;make a most earnest objection, this portion being 
| that relating to the rule for caleulating the “ nomi- 
| nal” horse power of the engines. This rule is even 
| more objectionable than such rules generally are. 
| The term “ nominal” horsé power is, and has long 
| been, an absurdity. In the earlier days of steam 
| engine construction, the Fa mpl power of oh 
engine, as caleulated b att’s . , 
| engin y ay are adieal 








—the maximum pressure of steam allowed for the | with a tolerable degree of. accuracy 
single-cylinder engines was 60 1b. per square inch, | power of the engine to which it referred, and the 


each engine was tested with aload on the brake | term thus 
equal to its nominal horse power as caleulated by | This state of affairs, however, has | 


a certain commercial value, 
ceased to 


the rule at that time adopted by the Society. ‘This | exist, and this being the case, the term itself should 


rule allowed ten circular inches of piston area per | cease to exist also. Above all, we must condemn 





is known, however, the rating of that engine, at 
any other than the actual indicated power, is mani- 
festly a ame * be condemned, while especially 
must we mh an i 

“ "ih tha: Repah-haggleatneed tenon 

wer. i Society 
bothering #0 the rule for nominal power given in 
their present programme, the effect will be to give 
te the term “‘ nominal” horse power, as applied to 
portable engines, an appearance of scientific ac- 
euracy to which it has no claim whatever. 

But the Society's new rule has another objection- 
able feature. Referring to the programme, it will 
be seen that it states that the nominal power of an 
engine will be taken as one-third of indicated 
power deve’ by that engine when worked with 
steam of 601b. pressure, cut off at three-fourths of 
the stroke, and with the peri of the fly-wheel 
running at a speed of 1884it. minute. This 
speed corresponds with 100 revolutions per minute 
for a 6 ft. wheel, or 300 revolutions for a 2 ft. wheel, 
and it follows, from the nature of the rule, that, so 
long as the boiler has power to supply steam, a 
manufacturer may give bis engine any *‘ nominal” 

wer he likes, simply by reducing the size of the 

| Pabeap For instance, we may suppose the case 
of two engines, identical in every respect, except 
that one may have a fly-wheel 3 ft., and the other 
one 6 ft. in diameter; one of these engines would 
be rated by the Society's rule at twice the ‘+ nomi- 
nal” power of the other, simply because its smaller 
diameter of fly-wheel would enable it to be run at a 


higher piston without ton gpa gg terms 
of the rule, it being supposed, of course, that the 
boiler is large enough to supply steam for the 
higher The only g word we have to 


8 
ne ec dinnee rule is that it is harmless as far 
as next year’s trials at Cardiff are concerned—in- 
deed, we do not see that the conditions of those 
trials require the employment of the term “ no- 
minal” horse power at all—and this is certainly 


a — point. 

aken altogether, the issued by the 
Royal Agricultural Society for the Cardiff trials 
bears strong evidence of a desire on the part of the 
engineering advisers of the society to treat the 
whole subject in a most liberal spirit, and to 
trammel in no way whatever the progress of - 
able engine construction. That the results will be 
most sati we cannot but anticipate. The 
increase of Paes to 801b. per square inch will 
enable an effective expansion of quite fivefold to be 
resorted to, and the removal of the restrictions as 


to the rtions between the piston area and load 
on the e will afford every inducement for the 
adoption of higher piston and the i 


production 
of a class of very light portable engines which 
would be of much service in many districts, Port- 
able engine builders have every chance of distin- 
guishing themselves at Cardiff next year, and it 
will be their own faults if they neglect the oppor- 
tunity afforded them. 








RAILWAY SERVANTS. 


Railway Company upon 
the existing conditions of service of some of the 
employés on that line, demands earnest attention. 
Mr. Bass has already made this subject his own, and 
we feel sure he will continde to labour at it until he 
has effected a reform no less needed on behalf of 
the servants themselves than by the public, for the 
latter are even more interested in the matter than 


calculated to arouse 
ae tenet on the part 


community. Commencing with 
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on the Midland Railway, we find that 29 hours of 
continuous labour are not maknown ; that for more 
than a day and night at a stretch the men are 
sometimes compelled to be upon their engines 
without rest, save euch hasty moments as are sur- 
reptitiously obtained upon the foot plate. We find 
that the railway guards are more worked even than 
the drivers; that continuces duty of from 18 to 40 
hours is not uncommon ; whilst sometimes extended 
service for a week, during which time the un- 
fortunate servant is unable to take his clothes off, 
is exacted. 

With respect to signalmen this state of things, 
however, is far worse. Twelve hours of duty ap- 
pears an ordinary period, during which time, 
at busy stations, they have no leisure for meals, 
and have to attend to all the duties connected with 
the goods trains, engines, shunting, and so forth. 
For example, at one of the boxes near Leeds about 
220 trains pass each 24 hoars, and each train has to 
be secieiel in a book mine times. In this period 
“the beats on the bells give and take 6038 times; 
beats on the needles give and take 6150; levers 
to pull over 464. This is exclusive of shunting and 
transfer of traffie.” And:this is the daily work of 
two men, not the exceptional labour of avy busy 
period, when press of besiness would call for extra 
energy, but what is repeated day by day, week by 
week, year by ycar, gradually increasing as the 
traffic increases, continned. without Sunday rest, 
save in fortunate cases, with only the additional 
excitement of 18 or 19 hours continuous work in- 


stead of 12, when the change from day to night | 


duty is effected once a fortnight. 

lake another instance. <A signalman of the Mid- 
land Railway Company, of fourteen years’ standing, 
looks back with fond regret to one year out of that 
long period, during which he had no work to do on 
Sundays, one year in which Sabbath rest was not 
denied him, but then he often made 8 days a week 
without extra pay. But with the exception of that 
fortunate period he has been able to obtain a 
* Sunday off” only by working on the Saturday 
and Sunday every other week for 18 hours. 

Sach are a few of many instances Mr. Bass has 


selected for publication, to illustrate the dangerous | 


policy of railway companies with regard to their 
servants. 
any other; from time to time when accidents ensue 
—the necessary consequence of such a systein—the 
pointsman or signalman inculpated urges over- 
work as his excuse, and a passing glimpre is ob- 
tained of the system ; but we have never before had 
so complete and valuable a statement as that of 
Mr. Bass. Itis too clear, too glaring to be avoided 
or passed over. The public is made acquainted 
with its danger, the railway companies reminded of 
their responsibility, anchas a necessary consequence 
the cause of the overworked servant is ably ad- 
vocated. 

And indeed their cause needs advocacy, for while, 
on the one hand, continuous responsibilities are 
thrown upon them, especially on the signalmen and 
pointsmen, responsibuities which would utterly 
overthrow the balance of any delicate nervous 
system, the men are, on the other hand, surrounded 
by stringent rules and regulations—absolutely ne- 
cessary it is true—but the slightest infringement 
of which destroys their hopes te ily, while 
neglect, pardonable under most conditions, may in 
a moment ruin their prospects. Thus, for example, 
in one of the instanees noted, we learn that a 
sigualman obtains a yearly bonus of 2/. 10s. pro- 
vided he infringes no regulation, but the fine only 
of a shilling forfeits this. Imagine how easily this 
small gleam of sunlight, the only one that ever 
enters his signal-box, may be blotted out, and judge 
what must be the feelings of the man who after 
having striven all he knew perhaps for three quarters 
of a year, loses the one pleasant anticipation his 
life bas to offer him. I[ntimately connected with 
this matter of overwork is the question of pay, 
which is as disproportioned to the duties required, as 
those duties are in excess of the eapabilities of human 
brain and strength. From ]6s. to 24s. a week are the 
wages given to these men, with no allowance for 
overtime. ‘heir clothes are provided them, one suit 
a year, for which a deduction of a shilling a week is 
made from their wages, and—it would be scarcely 
be believed —the old sait has to be returned before 
the new one is provided, although at least the full 
value is paid by the men during the year by the 
weekly instalments. This may seem but a small 
it is not so toa man who is 
to live upon, who is over- 


matter, but in — 
paid scarcely enoug 


Doubtless the Midland is no worse than | 








worked, and who ha» frequently others looking to 
him for their support. 

‘The question of wages does not tell so hardly 
upon engine drivers or guards, who are better paid. 
and who, especially the latter, make comfortable 
additions to their salaries by gratuities; the same 
remark applies to the railway passenger porters. 
But the signal or pointaman shares none of these 
benefits, while he takes far more responsibility. 
He has not even the incitement to care and watch- 
fulness which is owned by the drivers and guards, 
who, to some extent, guarantee the safety of the 

ngers under their charge, by their own lives. 
‘he signalman is confined to the dreary monotony 
of his responsible duties, extended beyond all rea- 
sonable limits, with the rock of manslaughter 
always ahead, the chances of fine or dismissal always 
imminent, and this for wages less than those paid 
ordinarily for mere dull, mechanical and irrespon- 
sible labour. 

The interests of the travelling public, and of the 
servants themselves, alike call for an inquiry into 
the existing system, while the interests of the rail- 
way companies themselves demand also that a charge 
should be made, The strength of a structure is 
measured by the strength of its weakest part, and 
it is of little avail that the highest skill and greatest 
energy should be employed in securing, as far as 
possible, the comfort and the safety of passengers, 
that appliances should be perfected, and laws framed 
for their protection, whilst humbie instruments, in 
whose hands are life and death, should continue to 
be overworked and underpaid. Of what service 
is it to strengthen and make secure on every side 
but one, which is left weak and unprotected ? 


M. Derand Claye bas. but small pains to show 
the numerous juvonveniences grising this state 
of things, the infection in, the hoses, and’ if the 


city, the barbafity of the’ process, the ~ polhition 
jnfetiority of the hgcattarel 


of the river, the 
products. 

The situation is better’ as regards the sewage 
water. An almost complete em of sewers of 
large section receives the raitifall, the street and 
house washings, the liquid mod, and the discharged 
water of some of the dividing apparatus which flows 
into them direct. The working of these sewers is 
satisfactory ; but the communication of the houses 
with them should be established by a system of drains 
of large section, and already 13,000 houses out of 
66.000 have beeu furnished with this convenience. 
The sewers discharge their contents into three grand 
collectors, of which two’ join near their outfall at 
Asniéres, and the third, that of the discharge water 
of Bondy, empties at St. Denis. The cleansing of 
the sewers costs 1,200,000 franes a year, of which 
the river side districts contribute 170,000 franes. 

It will thus be seen that the sewers render to the 
town, to a great degree, the services that were ex- 
pected from them; they drain the houses and the 
streets, they remove from the river, in its course 
through the city, the deposits that would otherwise 
pollute it. But there remains to be considered the 
condition of things down the river below the city. 
‘bere the situation is most undesirable ; the river is 
full of mud, the water is dirty, and gives out evil 
odours, and it absorbs an enormous mass of manure, 
representing an annual quantity of some 1,500,000 
tons of fertilising material, 

The house scavenging system in Paris is con- 





There are hundreds of outlying stations on our 
main and branch lines where the existing rules of | 
pay and time do not overtax the signal nor points- | 
man, where trains are few, and duties light; but | 
it is obvious that the conditions are totally changed | 
at the great centres of traffic, and it is at these | 
that a radical change is so urgently required. 

It would inerease but little the working expenses | 
of any great line, and it would not appreciably | 
affect the shareholders’ revenues, were the neces- | 
sary reforms effected ; indeed, with such a change | 
accidents would become Jess numerous, and yearly | 
liabilities arising from them would decrease; the 
sums of money paid as compensation for damages | 
sustained wetad go-far towards defraying all the in- 
creased expenses incurred in maintaining a proper 
staff. Nosignal or pointsman should be kept on 
duty at a crowded station more than § hours, un- 
less iw eases of sudden emergency, and no such ser- | 
vants should be employed without a suflicient rate | 
of payment, a rate which wouid necessarily vary | 
with the district in which he was placed, and the | 


extent of responsibility intrusted to him. 


liable, and the risks of railway travelling, small as 
they are, would be still further reduced. 


With a| 
reduction in the hours of work, and an increase in | 
the rate of wages, the men would become more re- 


‘The re- | 


ducted in the following manner: Each night the 
domestics of the different houses empty a bucket 
full of the household rubbish before the door. Soon, 
lantern in hand, come 6000 enrolled chiffoniers, and 
about 3000 others not enrolled, and called volti- 
eurs ; these examine the heaps of rubbish, turning 
rom right to left the débria, preserving what seems 
to them worthy of a place in their baskets. Each 
morning, between 6 and 8 o’clock, 600 wagons pass 
through the streets, and collect daily from ]10v to 
1200 cube metres of rubbish, which are carried 
either direct to the environs of Faris, or to the 
banks of the Seine, where it is loaded upon boats. 
This service costs more than 1,000,000 franes per 
annum; it presents various grave obstacles to 
the cleanliness and health of the streets, as well 
as to the salubrity of the country’‘where the rub- 
bish is deposited, to transform itself by a slow pro- 
cess Of decomposition into manure.; As some set off, 
however, the system gives employment to more 
than 9000 people, and furnishes a useful manure for 
the cultivation of vegetables around Paris. 
Summed up, the present situation of the sanitary 
condition of Paris is as follows: 
The system of sewage removal is deplorable, and 
eosts 6,000,000 francs ; the service of sewers is ex- 
cellent in the city, but creates in the side lands 


form so earnestly agitated by Mr. Bass would below the town an intolerable condition of affairs, 


change injustice to justice, would effect real eco- | 


nomy, and altogether raise still higher the present 
elevated standard of English railways. 





THE SEWAGE QUESTION IN PARIS. 

M. Atrrep Duranp Craye, one of the engineers 
des Ponts et Chaussées, and attached to the muni- 
cipal service of sewage and water supply, has re- 
cently published a treatise on the sapitary improve- 
ments of Paris. This work is entitled ‘: Droits, 
Devoirs et Reformes.” The author at first examines 
the actual situation in Paris from a practical point 
of view. As a general rule fixed cesspools are 
eusployed which are emptied by pumps into carts; 
83 per cent. are of this class; ¥ per cent. consist 
only of tubs of wood and are called movable cess- 
pools ;, and gight are furnished with double cy- 
linders called the dividing system, which retain the 
solid matters and allow the liquid to flow, the one 
into a fixed pit, the other into the sewers, ‘The opera 
tions of empyting are effected in Paris in a dozen 
different ways: the matters are conveyed to the muni- 
cipal depét of La Villette, whence the liquids are 

into a sewer some 6 miles long, and the 
solids loaded upon boats are despatched by canal 
to the depéit at Bondy. The annual expense.of this 
—_ reaches in round eanehete hee of pon 

deposits are in part tre at iy, We 

they are converted into poudrette and sulphate of 
5 = serene water flows off inte the Seine, at 
Dt. tis. 


‘and it entailsan enormous loss of fertilising matters. 
The annual cost is 1,200,000 francs; the scaveng- 
ing service is insufficient, and costs 1,000,000 francs. 
M. Durand Claye presents a complete plan of 
| modifications for these three services, to improve 
existing conditions and to reduce expenses. ‘Ihe 
solution that he proposes reduces itself to two 
essential conditions}: 1, an alteration in the system 
of discharge, with the suppression of the Bondy 
depét ; 2, the diversion of the direct outflow into 
the Seine. The second point in effect rules by 
| itself the whole question in this sense, that. when 
‘the contents of the sewers cease to flow into the 
Seine, these can receive almost the whole of the 
sewage. The author of the essay considers that the 
practicability of this point is already proved; he 
refers to the trials carried out by Paris, first at 
Clichy, and afterwards at Genevilliers, with great 
suecess, both in the purification of the water with 
sulphate of alumina, and direct utilisation by irri- 
gation. Long experience shows that cultivators 
gladly receive the sewage water at all times, and 
that a means taken for A ve som are satisfac- 
tory. Thus Paris it is urg a ample proofs 
of the method of purifying the Seine, as well as of 
utilising the fertilising elements of the sewers. 
shat thesatoapente cits be-eugienmst. toed ps 
‘ceaspools cow that the 
Bondy depét could be done away with, in a word, 
ya re inconveniences of the present system 
wou ‘ 
This project of utilising the sewage of. Paris, in 
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the plain of Genevilliers, is estimated’ to ‘edst 
10,000,000 franes, the cost of working is reckoned 
at 1.000,000 frames ‘a year, but the tity would be 
able to ley’ light tax on each house closet, » tax 
one-balf of that now charged upon some hundreds 
on the dividing system, now connécted with the 
sewers, andsupposing that this is Jevied upon 228,000 
closets existing’ im Paris, “an anwial revenue of 
3,420,000 franes would result. 

For the improvement of the scavenging system 
M. Durand Claye proposes the direct discharge of a 
portion of the débris into the sewers, and a better 
observation of the rules to regulate the emptying of 
the rubbish into the streets, and the circulation of 
the removing carts, It might be sufficient to observe 
the improvements introduced into ‘this. service 
during the siege of Paris. Such are the suggestions 
made for the alteration in the sewage system of 
Paris. They seek to solve the hygienic and municipal 
problems in a complete manner, to meet at the same 
time the great agricultural requirements, and to 
balance the cost of the alterations by an easily 
gathered revenue. M. Durand Claye devotes a 
special chapter to prove that these measures would be 
more regular from a legal point of view, than. the 
actnal situation, in which the Parisian Administra- 
tion in preserving the privileges of the inhabitants, 
imposes on the riverside population below Paris, 
and on the district of Bondy and its neighbourhood, 
constant and grave inconvenience to which they 
have no right to submit. 





LITERATURE, 
Pe 
Modern Breechloaders, Sporting and Military. By W. W 
Gurzyer. London: Cassell, Petter, aed Galpin. 

‘*Mopern Breechloaders” is a really important 
work, one difficult to make complete, but which, 
wher complete, is invaluable for reference, and of 
great interest to the sporting, military, and general 
reader. The first part of the book is devoted to 
sporting breechfoaders, and the author’ observes 
that to M. Lefaucheux ‘is’ due the honour of 
inventing this class of arm. To him also is 
due the idea of the self-contained cartridge, in 
order to avoid the escape of gas from the 
breech joint of the gun. Lefaucheux’s plan. was 
simply. a drop barrel, secured, but. ineffectually 
to the barrel; by a single grip, which was soon 
found altogether imefficient ; this fault led soon to 
a host of variations: thé sliding action, in which 
the barrel was foreed forward on the stock ‘by a 
lever; the turn-over action, in which the’ barréls 
were hinged in the direction of their axis; the 
swiyelling action, where the barrels turn around a 
pivot on the stock, about Jin. in front of the 
breech. Central fire guns, now so generally 
adopted in this country, were introduced by Mr. 
Daw, whose cartridge bas undergone but little alter- 
ation siice he first brought. it before the public. 
‘The great advantage gained by the central fire 
principle is the non-eseape of gas at the breech. «It 
is clean, it simplifies the action of loading and un 
loading, and the cartridges are more convenient to 
carry, and to extract from the gun if reqtiired. ‘ Of 
course the central fire guns have, since their intro- 
duction, undergone great alterations and improve- 
ments—in the attachment of the barrels, in the ar- 
rangement of the strikers, the extractors, in fact, in 
almost every detail, All these details, of which we 
have not space to attempt any description, will be 
found explained, and for the most part carefully 
illustrated im Mr. Greener's book. 

A long list of American breechioading —_ 
cuns next claims the author's attention, whic 
together with a chapter upon cartridges, naturally 
leads up to the performance of breechloaders, and 
some very practical informafion upon ‘their manu- 
facture and their management, 

As explained in the preface the retnarks upon 
black gunpowder are old, being .teprinted from 
Greener’s ** Gunnery in 1$58 ;”_ but..of course, this 
does not apply te the sections upon other explo- 
sives which since that time have been intr . 
or the application of which has been developed 
since that date. A little more space and: more 
extended information ‘might well have been given 
in this part of the book. 

After an excellent section on breechloading re- 
volvers, the anthor proceeds to the consideration of 
military breedhigaders, and here we may remark 
that it is a pity this most imporfant division of the 

ok is not more distinctly indicated,. the sub- 





Military “breechloaders may ‘be’ divide Taro the 
classes, those which consume the 

those. which extract. them; of. the r 
Cosseapis and the nesdle. gup-ate senmples ; 4-the 
latter the Peabody, Martini-Henzy. &e, 

Foremost in celebrity amongst. the 
class stands, of course, the. Prussian 
adopted into the service about 1861 
quently oo gr in this» 
abandoned in favour of 
in the hands of the German 
wrought such wonderful’ results, it ap 
anything but a satisfactory arm. I 
is great, the breech action gets easily f 
constant firing, the needle is. subject 
ment, the consuming cartridge is bad i 
and must be extracted from the mazzle 
fire. Moreover, the shooting is not accu 
range is limited, the rapidity comparatively 
the weight, originally excessive— eematens 
reduced to ]141b. The Chassepé6t is open to” 
of the same objections as the needle gun, of 
it is a modification. The barrel is if ge 434 
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bore, taking a large powder cha weight 
complete, Fichuding the Cwded. Ytrenak is ait. well-deserved: 


Some minor improvements of detail have been made 


in the piece, and the range .is. longer than.that of || 


the needle gun, but the gas escape is great, .and the 
fouling excessive. 


The Sh breechloader was one of thé earliest 
and best own American rifles of its class. 
Ado at Washington about 1850, it did good 


service in the Mexican campaign, as well-aé during 
the t civil war. ‘Subsequently it became 
partially introdaced into En d, some of our 
cavalry being supplied with carbines; buat the 
esc: rendered the weapon objectionable.. The 
mechanism consists. of a falling. block, raised and 
depressed by a lever, the block . being made with 
a sharp edge that cuts off the end of Se ee a 
and exposing the powder to the igniting: flash 

through the block... Subsequent: improve- 
ments have been, however, made in the construc. 
tion of this weapon, and metallic cartridges sub- 
stituted for the linen ones, so as to prevent the 
escape of gas. 

The Westley-Richards carbine, adopted in 1861, 
was provided. with flap breech, bl which is 
raised for the admission..of the cartridge, and.gets 
a fair abutment against the breech. ‘This weapon, 
which has. a rate rapidity, is an extremely. 
serviceable arm, mach in fayour especially for sport- 


ing purposes, 
"Whee the English Government decided, in 1864, 
upon introducing a breechloading rifle into the 
army to supersede the Enfield, a public competition 
was invited, to which fifty inventors ed. 
This number was reduced by inspection to eight, of 
which the Snider action was. finally aecepted, and 
adopted, At once. the simplest and most reli 
of any system previously known, the, Snider_rifle 
has found favour with foreign Governments. In 
Turkey it has been adopted as the national arm ; 
in Holland and Portugal it is used extensively ; the 
Russian Government has converted ‘a large num- 
ber of this gun, and the French have introduced a 
clumsy modification under the name of Tabatiére, 
not “’Tabettier,” as Mr. Greener has it. 

Of course, a detailed description is given of the 
principal arms submitted to the investigation of 
the Small Arms Select Committee, which ended in 


the recommendation of the Martini-Henry rifle, with | contended that 


the construction of which our readers have been 
made fully acquainted throngh the columns of this 
journal. With some remarks on the shooting capa- 
bilities of military breechloaders, on cartridges, and 
on repeating field guns, Mr: Greener closes a volume 
in’ the ration of which he has laboured 
arduously, and with much success, 

In many instances we should have been glad to 
see a more detailed description of the mechanism of 
the various cha 
swelled the volume into almost unreasonable limits, 
and probably would have exceeded Mr. Greever'’s 
intentions, while the engravings which abound, and 
whieh for the most part are excellent, help out 





ns noticed, but this would have}, 





this paper, after giving an account of the existing known 
coalbeds in the locality, and the peculiarity of their sites 
appears 


to have been to hold out cn- 

for the search of new eoalbeds at still lower 
levels, and beneath the new red sandstone. In the present 
condition of the South Staffordshire coalfields it can- 
nut be denied that the discovery of fresh sources of supply 
would be highly appreciated, and the advocacy of farther 
research with this object was clearly well-timed and ap- 
propriate. All the other papers read on this day had re- 
ference to the blast furnace. Nan A rie re ar 
of the Ayresome Iron ‘Middlesbrough, 

vem iheawhe upon the alteration in Size of Cleveland 
Furneces during the last Ten Years," by Mr. John Gjers ; 
“Further Results from the use of Hot Blast Firebrick 
Stoves,” by Mr. Thomas Whitwell;. “On increasing the 
Height of Blast Furnaces in the Midland District,” by Mr. 
T. W. Plam ; and **On Mr. Ferrie’s Self-Coking Furnace,” 
by Mr. I. Lowthian Bell. Mr. Gjers's paper consisted of two 


in some 


district 
have been continuously increasing in size, and it is justly 
claimed for the irenmasters of Cleveland that to them is due 
the credit of having proved that a considerable increase in 
Decetsemeaie termmecdioe tuner The first specimen 
furnace selected by Mr. Gjers dates from 1851, in which 
[Nope venteayent oon: ae Bolekow and Vaughan, of 
the following : height, 42ft.; diameter of 
bosh, 15 ft.; and possessing a cubic capacity of 
4566 ft. The size hitherto attained was 
reached in 1870, when Messrs: Cochrane and Co, 
built two farnaces 90 ft. in height, 607t. in the bosh, 
and of a capacity of 41,149 cubic feet. . Those constructed 
since that date have been of gradually lessening dimensions, 
and Mr. Gjers is. of opinion that the limit of size has now 
been reached. Mr. Whitwell’s paper we publish in abstract 
on another page, and to this abstract we need add nothing 
here. The next two papers had refererite to the Ferrie fur- 
nace, which Mr. Plum. considered to be well worthy of close 
investigation by the Institute. Mr. Plum expressed a doult 
whether so much of the saving of fael attributed to increase 


important differences of opinion as to the proper dimensions 
to be given to the inside of the furnace relative to its height, 
and a certain wildness of design was evident from the 48 
i was illustrated. These 


& 


factorily effected by the hearty co-operation of 
terested im the subject...9 4. i 
‘The second day's proceedings opened with a disc 
the papers.cead the previous day. Mr. Jones, in 
the ball, objected to some of the dates contained in 
me tatty arma yr Hts vag the year 1 
‘Bpon 
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discussion followed, 
Mr. Bell for an expression of 
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oecasional meagre descriptions. 

Apr Latde Post Orrick —A new post office and 
stativa bas been ‘at Adelaide, Sguth Aust at 
n edet of 50,0008. Tt will Dy sees tes the have 
been transferred to the post office in A as well 
as in Great Britain. 4 
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” by Mr. G. J. Snelus, which we publish 
in abstract on another page. This paper was followed by 
“A Description of Danks’s Rotary Puddling Furnace,” 
by Mr. Samuel Danks. We described this furnace last 
week, and the sub is one of so great importance, and 
one in which the Iron and Steel Institute naturally ex- 
hibited very great interest. The furnace in question is 
not very dissimilar to the one with which Mr. Menelaus 
has for some time past been experimenting at the Dowlais 
Iron Works, and as that gentleman told the meeting, 
Mr. Danks briefly explained the difference by saying, 
“ Well, the only difference I see is that I have succeeded 
and you haven't.” The most important feature in connexion 
with the invention is the lining of the vessel, the method 
of applying which is described in the abstract of Mr. 
Danks's paper, which we publish on another page. The 
discussion which followed the reading of this paper was 
— in by Messrs. Fothergili, Williams, Walter Williams, 

enelaus, and others, whose remarks fully testified to the 
importance attached to the introduction of mechanical 
puddling, even though it was attended by no direct 
economy from a financial point of view, and a strong feel- 
ing was evinced that from the funds of the Institute some 
expenditure might be made available for putting the ques- 
tion to a practical test. It was, very properly, not thought 
desirable to set up one of Mr. Danks’s machines without 
first receiving further evidence as to the correctness of the 
results reported in Mr. Danks’s paper to have been ob- 
tained in America. The subject was therefore referred to 
the Puddling Committee with a view to their sending outa 
commission to America, at the expense of the Institute, for 
the further investigation of the subject, if, upon mature 
deliberation, such a course should seem to them most 
desirable. The discussion upon this paper occupied so 
much time that it was impossible to take the reading of the 
two other papers which were on the programme, viz,, ‘‘ On 
the Newport Puddling Furnace,” by Mr. Jeremiah Head, 
and “On an Improved Heating and Puddling Furnace,” 
by Mr. Howatson. The meeting then closed with the 
usual vote of thanks to the chairman, and the party pro- 
ceeded by special train to view the Round Oak Iron Works, 
by special invitation from the Earl Dudley, concerniag 
which, and the hospitable reception given to the members 
of the Iron and Steel Institute, we shall have something 
further to say in another article. ‘The scrutineers reported 
the names of 42 new members, who have been elected at 
the present meeting of the Iron and Steel Institute. 








NOTES FROM PARIS. 
Panis, August 28, 1871. 


Tue New Taxzs. 

Tux officiel journal contains a fourth report of the 
finance commission on the increase of new taxes and im- 
posts, The report includes, amongst other things, two 
highly important industriel products, from which it is 
hoped to derive large revenues; these are matches and 
paper. The number of match factories in France is about 
600, of which 100 are important establishments. The 
total production rises to the enormous figures of 80 mil- 
liards of matches per annum, representing a weight of over 
17,000 tons, and a value of 16 millions of francs, whole- 
eale price, but of 36 millions retail price. The alleged mo- 
tives for supporting this project are: the enormous con- 
sumption, the wide margin between wholesale and retail 
prices, and also the interests of public security, it being 
considered that a rise of price following the establishment of 
the tax, would certainly restrict the usage, and conse- 
quently reduce the danger of the inflammable materials. 
The scheme, assuming that the consumption of matches 
should be reduced to 18 milliards a year, thinks a tax of 
5 centimes on boxes containing 100 matches or more, 
should realise a revenue of 10 millions of francs. The 
match manufacturers oppose many arguments to the 
projected tax, and are bardly more disposed to submit to it 
than were the London manufactarers to the scheme of 

. They appeal to the interests of national in- 
dustry, to these of the labourers employed, who belong for 
the most part to the weaker class, that is to say, women, 
children, old and infirm men, to the interests of consumers, 


(Serr. 1, 1871. 





to restore his position, and, moreover, to give him better 
means of cultivation than he before possessed. 
Tux Derence or Pants. 

We have just received the memoir on the defence of 
Paris by M. Viollet-le-Duc, ex-lieutenant-colonel of the 
auxiliary legion of engineers. We hope shortly to refer 
at length to this most valuable volume. 

Ramway Sream Ferry. 

At Bordeaux, experiments have just been made with a 
steam flat of construction that has been placed on 
the Garonne, to connect the Bartide Station of the Orleans 
Railway with the Chamber of Commerce Docks, and with 
the Medoc Railway Station. The considerable traffic exist- 
ing between these various points has up till now been ac- 
commodated by carts which cross the river by the only 
bridge at Bordeaux, situated about a mile from the docks. 
This carting, which involves much breaking of bulk, in- 





, | creases the carriage of merchandise by 3 francs a ton. 


The boat, which bas just been built, is intended to trans- 
port eight loaded wagons from the Orleans Railway to the 
rails on the other side of the river. It is of a circular 
form, and carries 8 radial ways, connected in the centre by 


The 4 turntable. Two independent engines drive, each two 


numerous services, and its consumption increases daily. 
Paper offers then a wide field for the levying of taxes, 
which would be easily collected, because its manufac- 
ture is confined to a comparatively small number of 
important factories. There are in France 438 such 
works in full activity, producing, collectively, at least 
260 millions of pounds per annum. The commission esti- 


francs the 220 pounds, and it proposes taxes varying 
according to the value of the material from 6 to 25 francs 
the 220 pounds, and anticipates a revenue of 8 millions of 
franes as the result. The paper makers have not failed to 
present various objections to the project. The mean value 
of paper according to them has been so exaggerated that 
the tax would become far in excess of the price of the 
fabric ;"the exportation rises to a considerable figure, and the 
State consumes nearly one-fifth of the total consumption ; 
they oppose with all their power that which they call an 
exceptional law, and maintain that the new tax will be but 
slightly productive, and that it will strike at progress and 
education indirectly, and that it attacks also many other 
manufacturers. In this case also the commission yield to 
necessity, but propose some concessions to meet somewhat 
the views of the makers. 
AGRICULTURE. 

The icuitural members of the National Assembly 
have consti at Versailles, meetings, in which they dis- 
cuss questions as specially bearing upon agriculture. M. 
A. Ronna, a civil engineer of good French reputation, and 
whose name is known in England by his various works on 
metallurgy and sanitary méatters, has just presented to this 
society a project for assisting and im agriculture in 
the invaded French districts. The author first gives a 
review of the disasters caused to agriculture by the war in 
83 departments invaded or occupied by the belligerent 
armies. The loss exceeds a milliard of francs, of which 
animals and agricultural machinery t a consider- 
able portion. The project has for its object making good 
this loss, It is based upon credit, but it looks neither to 
the Government nor to the departments for the money ne- 
cessary to restore the wasted and impoverished provinces. 
It is credit from capitalists that is looked for to restore the 
old condition of affairs. England, who has shown herself 
so sympathetic in the sufferings of the French peasants, 
who understands so fully the great interests she has in the 
agricultural prosperity of France, is ready to furnish to the 
proposed work the help of her capital, the assistance of her 
most notable agriculturists, and the patronage of her most 
important agricultural associations. A company is formed to 
advance all the necessary capital for the purchase of the requi- 
site plant, grain, &c., and for their transport to the districts. 
A French society, with a capital of 1,000,000/., is in course 
of formation, under the patronage of some of the most dis- 
tinguished men in France. This society will ascertain the 
requirements of the different agriculturists requiring assist- 
ance, will satisfy themselves as to the sufficiency of the 
sureties offered, and will send the necessary instructions to 
the syndicate in England, would direct 
would, in short, have the sole 
the man. 


that it offers at once a good investmen 
effectual means of 





screws, one pair placed at right angles to the other. The 


,| one pair produces propulsion, and the other resists the 


action of the current, and allows, despite its rapidity, the 
boat to cross the river on the direct line which connects the 
two points, which are at right angles to the course of the 
Garonne. The experiments were in every way satisfactory, 
and the boat is able to follow its course perfectly. The 
service will be i diately opened 


Mouse Exr.ostves. 

M. A. Henry, mining engineer, has just published in the 
Anmiles des Mines an interesting essay on the different ex- 
plosive substances employed in the working of mines. The 
author passes in review successively, the ordinary mining 
powder, gun-cotton, nitro-glycerine, dynamite, dualine, 
and lithofracteur. He shows the comparative values of 
those various materials, and allots to each of them the 
quantity of work due to the workmen, and the work due 
to the explosion, and the various degrees of security. We 
extract from the conclusion of the essay the following: If 
soft and friable rocks are attacked, ordinary powder should 
be employed, or dualine slightly compressed, and exploded 
without a capsule if possible. For hard rocks, on the con- 
trary, dynamite or lithofracteur should be employed. In 
free stone quarries, the two latter substances would be too 
violent ; and equally in the extraction of coal and mineral 
ores in large bulk. In these cases ordinary powder or 
dualine should be employed; but in other works, limestone 
quarries, deep excavations, tunnels, the extraction of poor 
and hard minerals, driving shafts, &c., it is safe to say that 
the use of dynamite or lithofracteur is preferable. In 
driving headings or galleries, no general rule can be laid 
down, the choice of the explosive must be regulated by 
the nature and condition of the rock. 

Thus if it be water bearing or full of fissures dynamite will 
give better results than ordinary powder. M. Henry con- 
cludes his essay with some just remarks on the inconvenience 
of the monopoly of powder and other explosives in France, 
and on the advisability of considerably reducing the tax 
which hampers the free use of those invaluable aids to 
industry. 





Tue Suez Cant. 

The shareholders of the Suez Canal Company held 
another general meeting on the 24th ult. They have re- 
solved to effect a loan of 20 millions of francs, intended to 
cover the two six months’ interest due to the holders of 
shares, and of the two following six months, so as to assure 
the regular income of the undertaking, until such time as 
the revenues from working shall become sufficient. M. de 
Lesseps has furnished the shareholders with various 
statistics on the steamboat services employing the canal 
on the progress that is being made in replacing sailing 
vessels by steamships, on the land winds of the isthmus 
and on the expenses of working the canal. These ex 
will be reduced to 1,500,000 francs per annum, thanks to 
the economy effected in the organisation of the service. 

Snip SiGNALiina. 

M. Edmund Martin, of Paris, proposes in a letter to the 
Mondes, the employment on board sailing vessels, of a 
screw, which shall communicate during the course, the 
movement to the discs of a magneto-electric machine. 
The number of sailing vessels is considerable as compared 
with that of steamers; the employment of electric signals 


and | to avoid collisions at sea has become practicable, as proved 


by the trials made in the French navy, and by the Trans- 
atlantic Company. In M. Martin’s scheme, a screw is 
mounted in the ordinary place, this is rotated by the resi3t- 
ance of the water on the blades during the course. This 
screw, which of course only works during the movement of 
the ship, drives a magneto-electric machine, and develops 
a force of from one to two horse power. The irregularities 
in this motive power can be easily compensated, and besides 
its special duty, it can be utilised for several otber purposes, 
such as driving pumps, or producing ventilation throughout 
the ship. 


Coat 1s THB Mapuas Prestpescy.—Coal beds are believed 
not at present yielded t . Oldham 
advises a close search. 
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RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 2487, 64.) George Henry Ellis, of 20, High 
Holborn, patents employing, as a substitute for the crank 
and connecting rod in steam engines, &c., a roller carried by 
the piston rod, and working in a right and left-hand spiral 
groove cut in a drum fixed on the fiy- wheel shaft, this shaft 
being disposed parallel to the piston rod. This plan has 
been proposed before although we are not aware whether 
any but model engines have been constructed upon it. It, 
of course, possesses no mechanical advantage over the crank 
motion, and its application even to very small engines 
would only be justifiable on the score of its enabling the 
number of working parts to be slightly reduced. The 
friction would be much greater than with the crank 
motion. 

(No. 2438, 10d.) Thomas Burt, of Northampton, patents, 
as the agent of James Burt, of Velsen, North Holland, an 
arrangement of dredging apparatus which we illustrate on 
page 184 of the present number, and which we need not, 
therefore, describe here. 

(No. 2444, 1s. 4d.) Walter Robert Kinipple of 1, 
Westminster-chambers, Victoria-street, patents modes of 
combining a rising and falling platform carried by parallel 
motion levers, with a framework forming a sliding bridge, 
or with a caisson, which can be drawn into or out of a 
covered recess in a dock wall, &c. We may probably illus- 
trate these plans shortly. 

(No. 2447, 10d.) William Barrow Turner, of Ulverstone, 
George Grey, of Moor Row, and Robert Brydon, of White- 
haven, patent the arrangement of safely cage for mines, &c., 
illustrated by us on page 297 of our tenth volume. 

(No. 2452, 10d.) William Erskine Bartlett, of Edin- 
burgh, patents a form of elastic tyre built up of segments 
of india-rubber arranged round the wheel and held in place 
by transverse pins or bolts traversing them and oblong holes 
in side flanges with which the wheel is provided. The 
segments are, moreover, encircled by a band of canvas or 
india-rubber fitted with iron or steel treading pieces. 

(No. 2456, 3s. 6d.) Henry Fairbanks, of St. Johnsbury, 
U.S., patents various arrangements of weighing machines 
fitted with counting, weighing, and registering apparatus. 
This is an important specification, but we could not describe 
its details briefly. We intend, however, to illustrate some of 
Mr. Fairbanks’ plans shortly. 

(No. 2463, 10d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of George O. Kinne, of 
Hartford, U.S., apparatus for operating the Gatling gun. 
We illustrated these plans on page 379 of our last volume. 

(No. 2466, 1s. 4d.) George Wells, of North-street, West- 
minster, patents making earth screws by screwing a spiral 
flange or disc on to a tapering screw or plug formed at the 
lower end of the pile, the direction of the thread being such 
that the act of screwing the pile into the ground tends to 
force the flange more firmly into its place. 

(No. 2474, ls. 44.) Lewis Wells Broadwell, of Vienna, 
patents the arrangements for feeding mitrailleuses, illus- 
trated by us on page 379 of our last volume. 

(No. 2491, 84.) Hamilton E. Towle, of New York, 
patents the mode of electro-plating the interior of pipes or 
tubes, of which we published an illustrated account on page 
869 of our last volume. 

(No. 2495, 10d.) Eli Howarth, of Rochdale, patents in- 
genious methods of connecting the ends of straps or belts 
by so cutting one end of the belt that a series of fingers are 
formed capable of interlocking with holes cut in the other 
end. The subjoined sketches will explain these~plans 
Simple appliances for 


better than any written description. 





2 A e. 
a 


conveniently cutting the straps are also included in the 
patent, 

(No. 2501, 10d.) Peter Murray, of Quebec, patents ar- 
rangements of differential pulley blocks. These blocks are 
fitted with epicycloidal hoisting gear driven by a wheel 
over which a hand chain passes, and their leading feature ap- 
pears to be the interposition of a toothed wheel, loose upon 
an eccentric, between a fixed toothed wheel and the wheels 
on the pulley over which the chain carrying the load 


(No. 2508, 84.) Thomas Platt, of Padfield, near Man- 
chester, patents making railway axles in two parts, one 
part being hollow and being traversed by the other part 
which is solid. The solid part, which has one wheel keyed 
oa it, is equal in length to an ordinary axle, while the 











tents an arran, 
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groove cut in it and also 
One of the main features in the apparatus appears 
sist in an arrangement for admitting air down the 
stock to a point beneath the earth screw, this ad: 


air facilitating the withdrawal of the screw from tenacious 


ground, 

(No. 2516, 44.) Gustav Bischof, junior, of Bonn, 
patents the use of “ spongy iron” as a filtering medium for 
purifying water. We intend shortly to have 
to say of this system of filtering which has, we believe, 
been tested with good results. “ Spongy iron,” we may 
remark, is iron which has been reduced from the ore with- 
out fusion. 

(No. 2587, 1s.) Alexander Melville Clark, of 53, Chan- 
cery-lane; patents, as the agent of David Isaac Jones, of 
Newburg, U.S., what appears to us to be an objectionably 
complicated arrang t of reversing rolling mill. The 
specification is worded as if a reversing mill was a novelty. 

(No, 2542, 10d.) Benjamin Walker and John Frederick 
Augustus Pflaum, of Leeds, patent a form of elastic wheel 
for traction engines. In this wheel the elastic bearing 
surface consists of a pair of loose rings or outer tyres, 
between which and the rigid inner tyre of the wheel are 
arranged a series of ordinary plate springs, these springs 
being so disposed in two rows around the wheel that the 
centre of one spring comes opposite the adjoining ends of 
two springs in the next row and so on. The loose rings 
above mentioned work between side rings, which are at- 
tached to the wheel, and which afford a rigid bearing if 


Fe 

















the springs are pressed home. The annexed sketch will 
explain this somewhat complicated arrangement. 

(No. 2548, 84.) Thomas Barnabas Duff, of 10; Lan- 
rence Pountney-lane, and Charles Edward C , of 
160, patent a method of forming 
coiling a continuous length of iron or steel 
ference of a channel section—into a helical coil 
cient size. The coils are pressed together, so as to abut 
on each other, and the abutting flanges of the channel iron 
may be rivetted together and the jointe caulked. We 
believe that in the majority of cases it would be found far 
more convenient to make up the tunnei of a series of 
rivetted together, than to employ a helical coil in 
manner 

No. 2545, 6d.) John More, of New York, patents 

the cutter heads of wood planing machines with 
regularly twisted seats, on which correspondingly formed 
cutters are secured by belts in such a way as to them 
to be adjusted as they wear, &c. The annexed sketch 
shows one of these cutter heads. Mr. More claims a num- 
ber of advantages for his arrangement, and asserts that it 








reduces the driving power necessary, and enables better 
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It will be observed by any one conversant with testing 
operations that the above tests are liable to two or three 
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to enter galvanometer — sudden, there- 
fore, unless one has « quick practised eye it is quite 
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instrumente 

duction tests, in the substitution of a 

coil galvanometer, and in the introduction of en electro- 
magnetic coi] with its t and actuating battery. 
Its action is based on the law that when a rapid succession 
of charges is sent into an insulated cable, the effect on a 
glvanometer placed in cirewit will be to produce a perma- 
nent deflection of its needle to an extent which is strictly 
proportional to the number of charges per given time. 

B B in Fig, 2, are soft iron armatures secured to upright 
levers by two small screws each. The armatures and levers 
are su to be carefully insulsted from each other by 
inserting slips of ebonite or vuleanite between, and by pro- 
vidiag fhe screws with jackete of the same material. At 
8 apd 9 are springs to drew back the levers to the contacts, 
¢ and ¢’, they are permanently connected with the top set 
of screws on one side, and with the coil of the eleetro-magnet 
on the other. The bottom set of screws are connected with 
the battery, that on the right of the diagram first going to 
the key, 6. 4u reste,1 is the galvanometer, 2 the testing 
battery, 3 the electro-magnet, 4 its battery of 3 or 4 cells, 
5 the key, 6 the condenser having a capacity of one mile of 
the cable, 7. §% is the shunt. 

Now suppose the electro-magnet and its armatures, BB’, 
are 80 and adjusted as to make and break contact 500 
in a minute, then, on depressing the key, K, for one minute, 
the cable and condenser will receive 250 charges, and will 
give back through the gelvancmeter as many discharges, 

rmanently deflecting the needle according to the direction 
Ron which the greater discharge comes. In the diagram 
the cable is supposed to give the greater discharge, and its 
coil of the galvanometer is shunted until the needle returns 
to zero, then the capacity of the condenser multiplied by the 
“ power” of the shunt gives the capacity of the cable, thus 

C'=Cx —< : 
where G is the resistance of the galvanometer coil on the 
cable side (or half the resistance of the galvanometer, for 
the two coils are equal) and 8 the resistance of the shunt. 

I respectfully invite the attention of your electrical readers 
to this method. 

I am, Sir, yours truly, 
J.J. Fanre. 

Persian Gulf Telegraph Department, Jask Station, 

June 30, 1871. 


THE STOWMARKET EXPLOSION. 

Tue inquiry into the cireumstanees attending the recent 
explosion et the works of the Safety Gun-cotton Company, 
Stowmarket, was resumed on Friday morning last. Captain 
Majendie was again present, and at his request Protessor 
Abel was examined. His evidence referred to the examina- 
tion of the twenty tons of gun-cottom which were delivered 
at U , in two lots of 10 tons each, on the-l2th of July 
and 1ith of ——- The examination was still in progress, 
but, subsequently to the Stowmarket ¢ » entire 
store of gun-cotton had been wetted his superin- 
tendence. The whole of the boxes of both deliveries had been 
opened, and those of the first delivery were found to’ be ap- 
parently perfect; those of the second delivery, however, pre- 
sented pad pr on sampling. On examining 
samples he found them to be more or less strongly acid to 
test paper; some of the samples contained considerable 
quantities of free acid, and others a notable amount of sul- 
phurie acid, and were in-@ dangerous condition. The 
quantity-of acid in the cottem would render it liable to de- 
composition, which, with the development of heat, would re- 
sult in spontaneous ignition. If the cotton were confined in 
boxes in which the heat aceumulated, there would be spon- 
taneous ignition. When onee a portion of the cotton had 
become ignited, the remai uld be further heated, and 
with the cancussion of t portion, exploded, the re- 
mainder must explode. The presence of any appreciable 
amount of sulphuric acid in gun-cotton indicated imperfect 

urification. Mr. Abel thought the gun-cotton at Upnor, 
ben which these samples bad been taken, could pot have 

the test at Stowmarket; they had failed to pasethe 

There was a large —_ of sal- 

, combined with — of lime from the chalk, 

J samples, which ought not to have been present. 

of tine would not Tete been dangerous but for 

the free sulphuric acid, for the presence of which the pro- 
fessor could in no way account, 

Mr. J. W. Slater, the chemist to the Gun-cotten Company, 
whose evidence we gave last week, was them further ex- 


test at his laboratory. 





amined upon the details of the testing arrangements. He | the 


stated that when a sample of gun-cotten sent for testing 
was found to be impure, it wae sent to be rewashed for 
24 hours, and would be sent up for retesting on the follow- 
ing day. Only the successful results were registered by Mr. 
Baxter, one of the company’s clerks, the unsuccessful results 
being registered in his la tory only. Carbonate of lime 
found in excess in the gun-cotton, would induce a suspicion 
of adulteration ; it would weaken the 

wulisast leh sonneneem, The solu 
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were 
ed, appli 
competent. . 
eotten, pappenel to be well made, to a heat of of 
200°, for two days, without inducing we ge. 
He believed that samples relating to the second delivery of 
gun-cotton at Upnor were in existence. It was, 
on the suggestion of Captain Majendie, that 

should be submitted to the Government chemists 
examipation. 

In qeatinnntions a Seanaioies that - oe 
po ieee you to show id was equa 
diffused throughout the cotton in the poachers is - 
| Sven Sa Sho panel Sotasies the acid depended upon his 
| knowledge of the process. Notwithstanding the presence of 
| acid in one charge, no steps ‘ 
| cotton, as the impure charge was sup to be an exeep- 
tional one: His attention was not drawn to the fact that 
sulphuric acid might be present in the cotton until after the 
explosion. He then d a different series of experi- 
ments, and discovered free sulphuric acid in the samples 
handed him by Mr. E. Prentice on the 28th July. With re- 
panae Sp raphe om ion, he that acid must 

ve got into the cotton 
sion was the reault of spontaneous combustion induced 
the impure condition of the cotton, free acid being present 
in it. 


eon- 
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in the dipping house for eight years. He na to 


having been a little hurrying going on in 
washing department for about three weeks previously to the 
explosion, more cotton having been washed in a given time 
than usual... The men were employed yy the day, no 
piece-work being done. When work was first commenced, 
the dippers were expected to dip 75 lb. per day, besides | 
washing, but he had got to be able to dip 125 lb. per day, | 
but did not do any washing. At first, when theré were no | 
pachers, the cotton used to stand 48 hours in the acid pots, 
bat now it only stood 24 hours. He did not think the 
chers thoroughly washed the cotton, as some bad cotton 
ed been discovered after it had left the poachers. This, 
however, was only on one occasion and that was a few weeks 
since. His idea was that some bad cotton had found its way 
into the magazine, and had led to the explosion. 

The evidence of Mr. Finlay, Mr, Slater's assistant, was 
next taken, and which went to show the method of applying 
the heat tests to the samples sent up the works, with 
which process our readers have _— made familiar 

i . Mr. Finlay stated 
@ out in accordance with the Go- 
b they were more stringent than 


of the poaching house, stated 

in his work. He could not 

bad cotton sent to be tested about a fortnight 

. happen that cotton could get out of the 

beaters i poachers, nor could it get out of the beaters 

on to the unless it was done purposely. He con- 

sidered that the poachers thoroughly washed the cotton, and 

thought that cotton like the samples from Upnor could not 
have passed the ers. 

At this stage t ings were adjourned for the night. 
Upon their resumption on the following day, Mr. Eustace 
Prentice, who had returned from the Continent, was ex- 
amined. He explained the of the 


28th of July, 
Edward Prentice, and to 
ing of the Mr. 
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were taken to re-test the finished | 


# poaching, and that the explo- | 


The next witness was James Smith, who had been engaged ~~ 
examined prior te 
e works in the | ©’ The’ srerki 
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always tak 


ings were adjourned until Moriday 


NOTES FROM ‘THE SOUTH-WEST. 

The Strike in South Wales.—At a meeting held at Cardiff 
on Monday of representatives of the South Wales sfeam coal 
i and those of the miners, Mr. Bidder was 

chosen arbitrator on the part of the masters, and Mr. 
M'Donald was selected to act in a similar capacity on the 
of the men, In consequence of the dura- 
of the strike, the Pentre colliery hes carefully 
the recommencement of working opera- 
were found, however, to be free from 





Railway.—The traffic of this line for the past 
id not admit of a dividend i 
al 


all the 
ividends were 
branch, and on northern li 
with the London and North- 





The Forest of Dean.—The coal trade in the Forest of 
Dean shows as much activity as for some ‘time past. There 
is, however, rather less demand for Forest of Dean iron ore, 
although there is still a fair amount of em The 
furnaces are as active as ever, and the Forest Vale forge is 
well employed. 

State of Trade at Cardiff.—The close of the strike 
in the Aberdare and Valleys has ind , of course, 
a more cheerful feelmg in the jteade. The iron trade 

activity. 


Penarth Harbour; Dock, and Railway.-The Penarth 
Harbour, Dock, and Railway Company has declared a divi- 
dend for the past sey a teeny ar eeenny wy alone ” 

ee in, +4 leet P ap 
Mesers. Smith and Knight have not yet been finally adjusted 
by arbitration. 

Iron Shipments at ¥ w-The Abigail has cleared 
from Newport for with 860 tons of iron supplied 
by the = » The Aunt Liste’ hes 
: with 812 tons of 
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Ebbw Vale Company. The Jennie Armstrong has cleared 
from Newport for Galreston with 450 tons of iron supplied 
by the Ebbw ValeCompany. The Cores has cleared from 
Cardiff for Hamburg with 165 tons of railway iron supplied 
by Messrs. Guest and Co. The Wasp has cleared from 
Cardiff for Montreal with 700 tons of railway iron sw plied. 
by Mr. R. Crawshay. The N at 2 
Cardiff for New York with 
by the Aberdare [rot © 
from Cardiff fo A ‘Pob 


fs ow 


supplied by the Tredegar ; 
cleared Te, rt for New York 

supplied by ibw Vale Company. The Eliza. Avelina 
has cleared from Newport for New London with 500 tons of 
iron supplied by the Patent Nut and Bolt Company. The 
Charlotte ‘has cleared from Cardiff for Norfolk, U.S., with 
1052 tons of railway iron supplied by the Rhymuey lron 
Company. The Ocean Mail has cleared from Cardiff for 
Gulveston with 500 tons of railway iron* supplied by the 
Aberdare Iron Company. Thé Huron has eleared from 
Carduf for New York with 812 tone of iron supplied by the 
Dowlais Jron Company. The Expoander has cleared from 
Cardiff for New Orleans with 1000 tons of iron supplied by 
Mr. R. Crawshay. 


Taff Vale Railway.—At the half-yearly meeting of the 
Taff Vale Railway Company it was stated that eonnexions 
were being made to the westward in the Llynvi and Ogmore 
district, by which it was expected that a large amount of 
traffic would be brought to the line. Now that the strike 
arnong the steam colliers has termipated, the company ex- 
pects to do a large business. Mc. J. TH. Nash has been 
cleeted a director of the company in the room of Mr, T. W. 
Hill, resigned. Mr. Nash was for many years a tember of 
the firm of Mesers. Nash, Cole, and Elton, well known in 
the iron trade. 


Mineral Wealth of the West —It is estimated that there 
are in the Bristol district nearly 1,900,000,000tons of avail- 
able coal at depths exceeding 4000 ft., and in South Wales 
alone 4,000,000,000 tons. At depths not exceeding 4000 ft. it 
is caleulated that there are, in the Forest of Dean, 266,000,000 
tons; in the Bristol district, 4,218,970,762 tome; and in 
South Wales, $2,456,208,913 tons. 


Brecon and Merthyr Ty@fil Railway.—The revenue ac 
quired on this railway in the half year ending, June 30, 1871; 
was 53,809/., as compared with 31,6651. in the corresponding 
period of 1570, showing an increase of 21441. The working 
expenses of the past half year amounted to 21.5231, as com- 
pared with 20,3872 in the corresponding six months of 1870, 
so that the vet result of the past balf-year's working was an 
available income of 12,2861, against 11,277/. in the corre- 


sponding balf year of 1870, Ihe company is still unable, 
however, to. maintain as altogether regular dividend service. 
During the past year the line has been renewed with 750 
tons of new rails; another new locomotive has also been 
contracted for. A balance of 3764/ Yemidin¥ available for 
further renewals. A new passenger station has been opened 
at Brecon. Matters with the general contractor do not ap- 
pear to be yet adjusted. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLespreven, Wednesday. 

The Cleveland Iron Market.— Yesterday there waa a large 
attendance on “Change at Middlesbrough. The market 
was very firm and closed at last week's rates, viz.: No, 1, 
54s.; No. 2, 528. 6d. ; No 8, 50s. ; and No. 4, 48s. 6d. So 
pressing was the demand for pig iron for immediate delivery, 
that 652s. 6d. was offered for Ne 3, in order that steamers 
loading in the Tees might complete their cargoes and pro- 
ceed to sea. Every available blast furnace in. Cleveland is 
working to the fullest extent, and will be kept busy over the 
year. 

The Finished Iron Trade —Ber iron, plate; and angles, 
and billets, are in great demand. For rails thete is léés 
inquiry, but there is still a fair amount of work for the 
mills throughout the Nerth of England. On the whole the 
finished trade is in a satisfactory state. There fs nothing 
bew to report. 


_ ew Works.—The Lackenby Iron Works, at Middles- 
brough, are to be opened early in September. At Stockton 
sod Middlesbrough rapid progress is being made with the 
new works which are being erected. 


_4 New Bank at Middlesbrough.—The York City and 
County Bank have opened a branch establishment at Middles- 
brough. In this growing town, where on account of ite 
being the head-quarters of the North of England Iron 
Trade, such heavy banking transactions take place, this addi- 
honal bank will be of great convenience to the commercial 
section of the community. 


A Pier ria Redear—On Monday the first pile of an iron 
pcr at Redear was,driven by Admiral Chaloner, This rapidly 
extending sea-side resort has long wanted 4 pier, and Tately 
# limited liability was formed with a view to eonstructin 

one. The requisite amount of capital having been obtained 
the company communicated with Messrs, J. E. and A. 
Dowson, en of Great Queen-street, Westminster, who 
spplied them with an elegant design the erection of which 
will coat about 60001 Messrs. Head, Wrightson, and Com- 
pany, have been intrusted with the contract, and the pier 
which is té be 1300 ft, long will be complete in twelve 
months. The piles are of east iron Sin, diameter sharply 
pointed at the ends, and are driven by a heavy pile-driving 













‘| was a great deal of excitement ‘there was no ‘distw : 
The number of men on strike remaining in Newcastle-is tow 
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columns in pairs 50 ft apart inwards. 
Additional stability will be gives to the columns by strong 
wrought-iron bracing. Ou op of the columns will be | 
ornamental cast-iron between each pair 
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Blyth Harbour and Dock Company.—The ordinary meetin 
of the shareholders of this company was held at their offices, 
Neweastle, on Saturday, Sir Matthew White Rides, tet 
im the ehair. ‘The report showed that during the half 
year there had been an increase of 18,674 tons in the shi 
ments of coal. Dredging operations are going on vi 
and arrap; ts are being made for filling Cowpen Slake. 
A dividend of 5 per cent. on shares was declared. 

The Nine Hours’ Movement.—The agents of the masters 
have been most active on the Continent, and have procured 
a fair number of men whom they have to New- 
castle-on-Tyne to take the places of the engineers who three 
months ago struck for the adoption of the nine hours’ move- 
ment. Altogether, including men from London, Belgium 
Prussia, and other countries, about 1000 men have started 
work in the various factories, but more are e This 
number, however, is comparatively insignificant towards 
occupying the situations of the 9000 men who struek, But 
the masters would have been content ‘to have battled on in 
the hope of gradually inducing some of the old hands to 
resume work along with the oe they were importing. 
Yesterday the struggle assumed an ‘unex 78 
number of Germans at the Elewiek W. (Sir William 
Armstrong and Co.) struck for the nine hours, and 
that they would net resume unless that point was granted. 
The managing pertner of the firm infermed them that the 
“nine hours” would not be granted. In the evening the 
Germans and other foreigners marched through the streets 
of Newcastle to the music of a brass band. A hr there 


2181, There are 2828 children. The League state that they 
are receiving subseriptions from all parte, and have resolved 
to pay each man 6s. this week, and allow Is. fore child. 
The men are more sanguine than ever that they will obtain 
the movement. 





NOTES FKOM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Tron Market.—Since this day last week there 
has been a deeline in prices to the extent of abdut one shil- 
ling per ton. The prices last Wednesday were up as high as 
638. 44d. to 63s. 6d. cash, and 686. 9d. and 63s, T0}d’ ‘one 
month ; while yesterday's prices ruled between 628. 3d. and 
63s. and 6d. cash, and 62s. 6d. and 62s. 10jd. one month. 
To-day’s market was rather flat—@2s. 9d. to 62s. 7d. one 
month, and 62s. 44. to 62s. 1d. cash was taken. “Makers 
were very firm in their quotations at tho end of last week, 
but the firmness is not just ao marked at present. The ship- 
ments from Scotch ports for last week were not quite so 
as they have been for some time back, owing # good ‘tO 
the boisterous state of the weather. are; Foreign, 
8395 tons; coastwise, 4190 tons; total, 12,585 tons. 
week last year, 12,528 tons, showing for the first time for a 
number of months the small increase of 57 tons as compared 
with the same week last year. The total exports to date are; 
For 1871, £38,561 tons; till same period Jast year, 412,507 
tons, total increase for year, 126,054 tons. ports of 
Middlesbrough pig iron into Grangemouth for week endi 
August 26, 1871, were 1895 tons; saine week last year, 165 
tons, decreaee. 157 tons. Total imports for 1871, 54,324 tons ; 
till same date last year, 43,044 tons ; total increase for 1871, 
11,280 tons. The Monkland Iron and Steel Company ‘find- 
ing that Mr. Ferric's new furnace is giving ever sa ion, 
are proceeding repid)y with the construction of another upon 
the same principle, the only difference that it will be plated 
all over instead of being hooped. When this furnace is 
finished, Mr. Ferrie expects to 
his blast furnace engine boiler flues. It is reported ‘that 
Messrs. Baird and Congres are likely to erect some new 
blast furnaces at Lugar ron Works in Ayrshire. 


The Finished Iron Trade—The finished iron works were 
never so full of orders as they are at the present time, and 
everywhere there is a tone of almost unhesitating 
Owing to the scareity of puddlers and the i i 
ee pr fini vay ee business 
recent in bringing puddled r from 
alone having contracted within the last 
6000 tons in the mallesble iron distri 


of starting a foundry there for the manufacture 
in order to save the cost of freight on the saw material, 


HE 
a 


f 
§ 
4 
i 
; 
& 
= 
th 


eer eee 
s. . 
there is an excessive amount of work on hand..  Lance- 


field Forge Company in this city are actually refusing work, 
ostwitheonding that? ext i facilities ie qremens 
greet quaxtities of work. It is the same in the iron-foue 
tug trade. Several pay et firms have been unable to take 
im contracts which they heve bad ; wi 
the other orders in bands, they would be unable to finish 





them within the tied time. Some of the contracts have 
been ree wpe in , i t have heen 


To these piles will be attached [ 







FE 
ti 


a 


2 
= 
_— 


3 
i 


s% 
i 


from gent 

cooler with the 

asking the ditectors 

mén will req : 

as toe allt pein Gena 1 machinery ex- 
rted from the Clyde. Spang ewe there have 

Geen the following: a New York, S17, laws of raile, and 

391, worth of. manufsetured wrought irom; to Rangoon 


i 
Fe 
J 


3 
3 
5, 
3 
: 
s 
i 


of their 
These orders alone will add upwards of 10,000 tone of steam 
shipping to the building operations on the Clyde. 
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prié ay ot a weastle and 

a a more toe Go ro pag’ seer “AL a 
meet members de id ; 
Engineers’ Amociai other employers of kindred 


gineers’ Association, and 
Room een body oe Tuesda: ont 
8, "e- ‘ » OR y. 
August, 1871, at 2 p.m., “a Hiel fe conthder the y of 
forming an association of all employers throughout the 
country, and the advisability of a if the employers in 
Newcastle who have so long resisted the demands of the 
men who have struck work for s reduction of the hours of 
labour, it was—after ing the bea vty 
who bad ved the varius dui i learn- 
ing what employers in certain unani~ 
mously resolved, that the imetibiers of the Clyde Shipbuilders’ 
and Engineers’ Association, and all others who will agree, 


; -_ 
Same | subscribe at the rate of ove shilling per head ofall hands em- 


ed by them as a first i towards the support of 
oy yers in Newcastle who are. resisting the baton of 
the workmen who have struck for ‘the mine hours’ mi 


a 


of wa wish an advanee of 6d. per day, and it seems 
that Tod and McGregor, who havea repairing 
trade, have mivance, but in the meantime the 
other out ee The men are 
confident that in the present state of trade they will eurceed 
in obtaining what they have asked. Sonmw firms have offered 
half the amount requested by the workmen. 
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OVERWORKED RAILWAY EMPLOYES. 


Tue mega letter has been addressed by Mr. 
M. T. Bass, M.P., to the chairman of the Midland 
Railway. We have referred to the subject in an 


article on page 144. 
“ London, Aug. 9. 


“ My dear Price,—I have now the ure to lay before 
you a relation of a number of cases of workmen —— 
on the Midland ire, ee tee ae, ae © - 
rates of wages. As I explained to you personally, ght 
it better to address you bo this forse than to raise a discus- 
sion at your half-yearly meeting 
whose sympathy, from past experience, | would hardly ven- 


ture to rely. 

“I —_ with the work performed v4 John Walker, late 
engine driver in the service of the Midland Railway Com- 
pany, from December 5, 1870, to March 4, 1871. 

“ He was once on his ine 10 hours and 10 minutes; 
once 11 hours, once 11 hours and 40 minutes, once 12 hours, 
five times over 12 hours, nine times 15 hours, three times 
over 13 hours, three times 14 hours, three times over 14 
hours, three times 15 hours, three times over 15 hours, four 
times 16 bours, eight times over 16 hours, five times 17 
hours, four times over 17 hours, once 18 hours, twice over 
18 hours, once 19 hours, once 20 hours, once 22 hours, once 
23 hours, once 24 hours, once 28 hours. 

« i Iam assured, give a general view of 
the work performed by engine drivers during the winter 
months of 1870-1, for proof of which I refer you to the time 
books at the engine sheds at St. Pancras, Bedford, Welling- 
boro’, Lei , Derby, Toton Sidings, Nottingham, Shet- 
field, Leeds, Bristol, Gloucester, Saltiey, &c. 

“ Guards have been worked even longer than drivers. I 
have had communication with several who have been from 
18 to over 40 hours with their trains, and with some who 
have been with special and other trains for a whole week 
without having their clothes off; tor proof of which see 

uards’ time sheets at Bristol, Gloucester, Derby, Birming- 
Con &e. And many, while performing this extra work, have 
no extra pay. 


had 

“I have with many pointamen, who state 
that they have to work 12 hours a day, with no time for 
meals, but are all day long at their points and signals, and 
when not attending to passenger trains they have the points 
to reverse and si ing to attend to for goods trains, light 

and shunting, &c. They have been so oppressed 
with excessive work as to be unable to perform their duties 
efficiently, with due regard to the safety of the public or the 
interests of their employers. 

“I have learnt that at one of the boxes near Leeds from 
200 to 220 trains passed during the 24 hours, each train 
having to be entered in « book nine times. During the 
24 hours the beats on the bells “ give and take” 6038 times ; 
beats on the needles “ give and take” 6150; levers to pull 
over, 464. This is exclusive of shunting and transfer of 


“ This enormous amount of work and oppressive respon- 
sibility gue pee on two men with salaries, | am informed, 
of 228. a each. May I not ask whether the work re- 

uired is not excessive and the wages totally inadequate to 
the duties required ? 

‘Ihave a statement from a sigoalman in the following 


terms: 

“*I hold the responsible and d us position of a signal- 
man. I have to stand 12 henna day on duty. I have not 
time between the passing of trains to get a meal of food; 
that is out of the question. I have to eat my food with one 
hand while I attend ons | Pam signals, and block tele- 
graph with the other lor seven days a week, while at 
* change day,’ from night to day service, once a fortnight, 
I have to stand at work 18 or 19 hours for the sum of 
20s. 3d. per week, and some of my comrades, working seven 
days a week, only get 18s. 5d. common porters work 
from 16 to 19 hours per day for 15s. 5d. per week, with some 
little addition for overtime ; but for the least mistake we 
are then severely fined. How do you suppose a man with 
a family is to live on 15s. 5d. per week—4s. 6d. or 5s. house 
rent, &e. ?’ 

“ Here follow extracts from letters from different servants 
on the Midland line : 

** July 21.—I have held the responsible place of signal- 
man or pointaman under the Midland Kailway Company, 
and have been in the service as porter for over five years, 
and never had a Sunday to smyeell, ont the Sunday | get 
off for my week's leave of absence, then I am stopped 
payment for that time; and now I am holding the re- 
a a of pointsman, with seven levers to work 
apd the kk system, as well as other work, for a wage of 
18s. per week, and have been making 14, 15, and sometames 
18 hours day, and nothing extra. I have begun my 
duty at 7 in the morning until 11 and 12 at night, and no 
one to come and relieve me; and after I have done signal- 

ing, I have to walk half a mile in both directions to put the 
out, and have not even a top coat allowed.’ 

“*TI bave been under the Midland Railway Company 
nearly 14 years, and during that period have not known 
whet it is to have o Sunday off, unless I have worked on the 


eight days a week 
are now 2is. per 
wed 2/. 10s. per year 
to get it, but if I am only 
, and I have to strug- 
it of clothes 


43% ge 
fal 


hours day duty, and I 
t I have not time to eat 


i before an audience on | 


per | wards by a 





MACKIE’S 


my meals or sit down. We average about 200 trains in 24 | 


hours, beside engine shunting and piloting every minute. 
We have on our Seats all this responsibility for the sum of 
18s. per week of six and a half days. I have been runnin 
about with my dinner in my hand, agg down an 
taking it up, and biting at it like a dog. I 

the shelf over my work frequently, and bite and eup until it 
is finished.’ 


“LOGO” 


“I have in my possession a great number of cases of a | 


similar character, but enough has, | hope, been said to 
insure your attention to questions of so much gravity. 


“I will conelude by quoting from the Times of Monday, | 
August 7, a part of the cross-examination in the case of | 


| sponds. Su ing, for instance, that a piston i 
| with callers Chidh. to bani nt the platen 0 saland,, Te ween 


Oliver Merritt, who was charged with the manslaughter of 
Miss Kirkpatrick at Unstone, on the Midiand line. It was 


| 
| 
i 
' 


| 


proved that he worked as pointeman 13 hours every day but | 
Saturday, when he worked 15 hours, and every alternate | 


Sunday, for 17s. a week. Let me ask, is it possible for a 


for 17s. per week? 1 was not surprised to hear from the 


man to perform properly the responsible and dangerous | motion of these at the 
duties of pointeman for so many hours, and is it reasonable | i 
to expect that well-qualified men will undertake such duties | the collars on the pistons, and by depressing more than one 
| piston at a time an almost endless series of combinations 


superintendent of police at Derby that he has recently had | 


twenty applications from pointsmen on the Midland Rail- 


way for situations in the police force, because they say their | 


me is so dangerous and their wages so in uate. 
“T count confidently on your receiving this communication 
in the same earnest spirit which prompts me to address it 
to you. 

“I propose to send this letter to the newspapers, and I re- 
quest your permission to do the same with any answer you 
may be so good as to send me. 

* I am, dear Sir, yours very truly, 
“M. fT. Bass. 

“W. P. Price, Esq., M.P., Chairman of the Midland 

Railway Company, Derby.” 


MACKIE’S PERFORATOR. 


Apovur three months ago we described in this journal 
(vide page 335 of our last volume) the very ingenious type- 
composing machine shown in action at the International 


| it are thus brought opposite a ‘set of seventeen 


PERFORATOR. 


spring tends to it, any col 
it is furnished will come between the 
It thus follows that, although, as the 
move to and fro all the pistons are carried with them. 
long as these pistons are in their it 


ve put it on | is communicated to the intermediate 


re ey, diag deg | placed on it, however, 
is altered. 2 vere Se i 

with which it is furnished i i 

ge brought into a line with 

t the holes in the plates, the sliding motion 

bottom plates is communicated to those intermediate 
to which the collars on the piston which is depressed corre- 


the 2nd and 3rd, the 10th and 11th, oad Seiad 16th 
plates, respectively, then on the piston bei , the 
3rd, 11th, and 16th plates will be made to iei i 

and bottom, and so on. 

how, by varying the positions of 


can be produced. 

We must now speak of the arrangement for perforating. 
Referring again to the engraving it will be seen that the 
paper to be perforated is fed forward intermittently by an 
arrangement of rollers at one end, and successive portions of 


dis in a vertical line, and respectively attac to the 
e of the seventeen intermediate sliding plates already 
referred to. It will thus be seen that when certain plates of 
this series are caused to move longitudinally by the depres- 
sion of one or more of the pistons, the punch ens to 

1p 


| them produces corresponding perforations in the pa 
| Five rows of pistons give a sufhicient number of eombi 


| to produce the perforations 
| by the composing 


corresponding to the setting u 
of 600 words, while the 


-: 





| sixth row gives the whole English language. The whole 


| arrangement is an exceeding 
| by such simple means. 


| arran, 


Exhibition by the inventor, Mr, Alexander Mackie, of War- | 


rington, and we now illustrate an important adjunct to that 
machine also designed by Mr. Mackie. It will be re- 


ly ingenious one, and Mr. Mackie 
deserves great credit for having obtained his delired result 


Mr. Mackie has also pon! produced another modified 

ment which we should notice here, and which has 
been thus described. “Over the top of a row of punches is 
made to pass a series of ‘logos’ made of zinc, each repre- 


| senting a letter, word, or sentence. In their passage 


membered by those of our readers who studied the eonstruc- | 


tion of the type-composing 
ype selecting mechanism of that machine is governed hy 
t 


e position of certain perforations made in a continuous | 
| ordinary workman will soon learn to pick up these ‘ logos,’ 


slip of paper which is run through the machine, and which 


machine, that the action of the | 


thus serves much the same purpose as the Jacquard cards | 


of a loom. 
pared by a perforating machine havin 


These slips of perforated paper used to be pre- | 
sixteen keys like | 


those of a piano, but recently Mr. Mackie has designed the | 


> apparatus which we now illustrate. 
fe may remind our readers that each slip of paper above 


referred to is 


| letters on the average. 


rforated ,with seventeen rows of holes, the | 


central row being continuous and serving the purpose of a | 
rack by means of which the slip is advanced step by step | 


through the machine, while the eight rows on each side of it 


are discontinuous, only such holes being punched as are re- | 


quired to designate the letters or words which it is desired 
that the composing machine should set up. We may also 
remark that it is one of the distinctive features of the com- 


posing machine that it sets up whole words at once, a | 
| repairs being required, and general simplicity of the engine, 


transverse row of holes in the perforated paper almost always 
anmpentiog to an entire word or syllable. These things 

ing 
now illustrate. 
paratus consists of a kind of box traversed from end to end by 
a spindle which can be turned by hand or steam power. 
Within the box are nineteen plates placed one above the 
other with a small space , each of them 
capable of sliding longitudinally in suitable guides. The top 
and bottom plates of this series are connected together at one 
end, the connecting piece being provided with a roller which 
works between cam plates on the revolving spindle already 
mentioned. By this means, as the spindle rotates, a slight 

tudinal too-and-fro movement is imparted to the to 
and bottom plates of the series which the box contains. 
of the sliding plates is pierced with six rows of holes, there 
being thirty-three holes in each row, and through each 
these holes passes a piston which is kept pressed lightly 
ee a Each of these 

is made to fit closely, but freely, the holes in the top 

through which i ; but the in 

ler thin 

diameter ing to that of the holes being, however, 
left at intervals. These collars are so situated on the piston 


that when the latter is in the raised position in which the 


actuate the proper punches, so as to secure the exact number 
of letters and spaces in any line uired. it works at the 
rate of 450 letters a minute, and will be three or four times 
that speed for Mr. Mackie’s 40,000 an hour composer. The 


which are about the size of advertisement rules, and in cases 
laid much in the ordinary way. Speed, however, can only 
be secured by the workman op combinations, which he 
may increase to any extent. Fach ‘logo’ represents 3} 
It is astonishing how accurately 
Mr. Mackie’s plan secures ‘justification.’ So many ‘logos’ 
weigh exactly the length of type required, and can be varied 
to a thin space.” 





Cavevrta Musicrrauiry Free Baigape.—The steam 
engines made by Messrs. Merryweather and Sons have been 
selected in preference to those of other |English and foreign 


| manufacture for the Caleutta Fire Brigade. The facility of 


oe we may proceed to explain the perforator we | 
Referring to the engraving it will be seen that the ap- 





management by others than experienced engine drivers, 
accessibility to all parts of each machine in the event of 


gained universal approbation, hence the selection. 


Lospow Association or Foremen Eworngers aD 
Daaventsmes.—On Saturday, the 26th ultimo, about 150 
members and friends of this institution paid a visit of in- 
spection to the Crystal Palace. They were received by Mr. 

ames Rowley, chief to the Palace company, and 
subsequently conducted by him through the various engine- 
rooms and pump-rooms of the establishment. Afterwards 
a collation was served in the large dining hal! to the visitors. 


Tus Coast Rattways oy Norruerns Geruasy.—The 
gaps which have hitherto existed in the coastal railwa 
ees ot Nees Caer ae ine te Se 
the whole net rendered as complete as possi con- 
struction of the line from Tilsit to Meme! will be commenced 
this year, and when it is finished the i 
ae ee ae See 
ing to place Memel in uninterrupted rai 
with Emden, which will be a great advan 
commercial and a y 
the railways from 


ieal point of view. 
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BAUSCHINGER’'S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 
(Continued from page 117.) 

(d) Expansion. The action that takes place in 
the cylinder during the period of expansion is of 
special importance for the purpose of comparing 
the various theories respecting the action of the 
steam in an engine. The essential differences of 
these theories consist solely in the application of 
several hypotheses respecting the relative pressures 
and volumes of saturated steam. The results of 
practice show, however, a marked discrepancy be- 
tween the theoretical curves of expansion and the 
actual expansion line drawn by the indicator, and 
in order to investigate this circumstance, Professor 
Bauschinger has selected two curves taken from 
the hind cylinder end of engine (A). These 
diagrams, which are reproduced in Figs. 23 and 
94, are taken with the reversing lever in the 
first and fourth notch respectively; in one case 


Fig. 23, 70 per cent. of water, and, in the other 
diagra m 40 per > 94 Sor water. 

As shown e the departure of the 
actual curve from the theoretical curve of expan- 
sion is very considerable, and much more than the 
deviation of the various theoretical curves yey 
themselves, In stationary engines, also, the in- 
dicator bears witness to a similar difference exist- 
ing in a greater or less degree. In order to in- 
vestigate the facts which we have just considered, 
Professor Bauschinger proceeded in the following 
manner: From a number of indicator curves, taken 
at different degrees of e ion, the mean abso- 
lute pressure behind the m was first measured 
and then compared with the mean absolute pressure 
of admission, the expansion curve having been 
continued to the end of the stroke. ‘The figures 
thus obtained are given in column D of Table IV. 
According to the law of Mariotte, the same rela- 
tion of pressures is calculated by the following 
formula : 


By Be ectoeen, Soe Ob eer See eae ee ae 
Mariotte.* 


Sastens of cumpeaitg te OG suneet De cope 
singier poveucling sue" GR Wc a 
sim was 

perce Bat wo oye x sare ag. 
diagram, begin release ; 
the absolute rea coreponding to both wer 
then presumed, aaa ahdee 

As wil\ be noticed, these values, which have been 
computed in Table No, V., are very constant for 
the same degree of expansion; we have selected, 
| for the purpose of comparison, the two engines A 
/and E, as they illustrate a greater difference of 
pressure, between the beginning and the end of 
expansion. We stated above that the expansion of 


| 





the steam, according to the law of Mariotte, is such 
that the pressures are in the inverse ratio of t 
| Spaces occupied at the beginning and the end of 
| expansion respectively, This ratio is given in Table 


No, V. as the true ratio of expansion, taking into 


= 


a 
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the suppression of steam occurs, according to the 
distribution diagrams, at 14 per cent., and in the 
other case at 33 per cent. of the length of the 
stroke. In these diagrams the theoretical curves 
are laid down according to the laws of Redten- 


bacher, Mariotte, Rankine, and Zeuner in the 
following manner : 
1. Redtenbacher, agreeing with Pambour as to 


form, calculates the pressures of steam correspond- 
ing to different relative volumes, or the ratio be- 
tween the volume (V) and (V.) and the pressure 
(p) and (p,) of expanding steam, by the formula 
p= V (0.284+p,)— 0.284, where p and ps are 


a 


expressed in atmospheres of 14.706 Ib. to the square 


inch. The expansion line, obtained by this theory, 
is drawn in the diagrams (Figs. 23 and 24) by a 


dotted line (- — ~— — p). 
2. According to the laws of Mariotte, the pres- 
sures are inversely as the volames, or? = a2. The | 
) rz 
curve constructed after this formula is shown in 
the diagrams by a continuous line (—— M). 





3. Rankine assumes that the expanding steam 
receives from the cylinder a certain amount of heat, 
sufficient to maintain its saturated state. The re- 
sultant curve has been calculated by the aid of 


Zeuner's tables of the properties of saturated steam, | 


and is shown in the diagrams thus (—.—.—. R). In 

Fig. 23 this line coincides with the dotted expan- 

S10n curve. i 
4. The theory of mechanical heat, established 


by Zeuner, is based on the hypothesis that the 
expansion of the steam takes place without loss | 


: V 
or gain of heat from any external source, or —,- = 
3 


ers ; where w~ and »,=the specific volumes | 
“ >.< ‘ +q 
of the expanding steam, q=the specific volume of | 
the water, and X and X_,=the quantities of satu- 
rated steam contained in a unit of weight of the | 
expanding steam. ‘The lines marked (—o—o—o m) | 
in the diagrams have been constructed under the 

supposition that the steam was in a perfectly satu- 

rated but not surcharged state at the beginning | 
of the expansion, or X,=1. ‘The other lines | 
(+—+—-+— m), onthe other hand, correspond to | 
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where /,=distance travelled by piston during the 
period of admission, and T=total length of stroke, 
including clearance space. The results calculated 
by this law, which also shows a nearer approach to 
the actual performance than the other theories, are 
given in column E of Table IV., while column F of 
the same table contains a coefficient obtained by 
division of the two preceding columns. A com- 
parison of the effective yressures will be of more 
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| practical value, and accordingly the mean effective 


pressures of the same indicator curves were mea- 
sured and compared with the mean pressure of ad- 
mission. ‘These results are contained in column G 


| of Table No. IV., and by subtracting them from 


those in column D, we obtain the mean pressure 


| before the piston in per cent, of the average pres- 
sure of admission ; this coefficient again subtracted 
from column E. gives the mean effective pressure 


according to Mariotte. Finally, column I of Table 


No. IV. ay mye the results of columns G and H, | 


| umed them to be. A similar error would account 
the engine is considerably above that of the theo- | St least « portion of the ms na 


and, as will be noticed, the actual performance of 


} 
on page 52 of the present a oe ; 
| 
; 
| 
; 
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account also the clearznce spaces; it amounts to 
0.26 and 0,18 respectively, while the ratio of the 
corresponding steam pressures is 0.42 and 0.28 
respectively. In the same measure, also, the actual 
curve, as drawn by the indicator, will be above the 
theoretical curve laid down by the law of Mariotte. 

Finally, the following Table, No. VL, contains 
the mean ratios between the initial and final pres- 
sures during the period of expansion for various 
degrees of suppression. Here, again, a material 
difference will be noticed between the true ratio of 
expansion and the corresponding pressures; the 
amount of departure of the actual pressures from 
| the theoretical curve bearing, however, a certain 
relation to the degree of expansion, as will be seen 
presently. There are various causes which produce 
this action during the period of expansion, but their 
precise influence is more or less difficult to ascer- 
| tain. In the first place, lea at the valves or 
| past the piston is, of course, calculated to alter the 
actual expansion curve. In the engines experi- 
| mented upon by Professor Bauschinger, the valves 
and cylinder faces were accordingly examined, but 
they were found not only in a condition but 
perfectly bright, so that no leakage could pos- 
sibly have taken place; moreover, the effect of 
| leakage, if such occurs, is generally easily detected 
by the irregular form of the indicator curves. The 
main cause of the peculiar action of the expanding 
steam is due, as the experimenters observe, to the 
| heat given off by the cylinder to the contained 
| steam after its communication with the boiler has 
been cut off. ‘This condition is facilitated by the 
| presence of a certain quantity of water, which, at 


| * We have given in the text the resulte arvived at by 
| Professor Bauschinger, but, after a careful examination of 
| the indicator di to which be refers, we cannot but 
arrive at the usion that, in some cases, at all events, 
| the “ distribution diagrams” employed by him did not pase 
sent the action of the valve gears with the rey be ieh 
was desirable. The diagrams shown by 5, 6, 7, and 8, 
i instanves in 

point. The deduction we 


comparison of these diagrams with the corresponding distri- 








di between the results de- 


retical power, thus, with a period of admission of 16 | duced from Mariotte’s law and those of actual practice, to 


the case of the steam contained, in the case of | per cent. of the stroke, the work exerted, as shown which special reference is made above. 
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the commencement of the expansion, has the tem- 
perature of the live steam, but as the pressure is 
reduced in the cylinder, this water will be instan- 
taneously evaporated, and thus abstract from the 
cylinder a certain amount of heat. The heat ab- 
sorbed with such rapidity is sufficient to raise the 
pressure considerably above that which would have 





existed had no condensation and re-evaporation 
taken place (see also curves of the theory of me- 
chanical heat in di as Figs, 24 and 24). The 
amount of heat whick can be so absorbed depends, 
of course, upon the difference of temperature be- 
tween the steam and the metal. On the other hand, 
the mean temperature of the cylinder is inflaenced 
by the amount of protection against radiation and 
conduction of heat from the cylinder, by the amount 
of ** throttling” from the boiler to the cylinder, by 
the extent to which expansion has been carried, 
and by the speed in revolutions per minute. 

When the communication between the boiler and 
the piston is open, the cylinder will acquire a tem- 
perature practically the same as that of the boiler 
pressure, and if the cylinder contained nothing but 
dry or superheated steam, this temperature would 
probably Se maintained for the greater part of the 
stroke ; but owing to a certain amount of water 
which has been deposited in the cylinder, and which 
is re-evaporated at the expense of heat imparted to 
the cylinder, this latter will become materially 
cooled by the time the piston has reached the end 
of the streke. From Geos considerations the re- 
lative effect of various degrees of expansion and of 
speed will readily be appreciated. As the degree 
of expansion is increased the quantity of water con- 
verted into steam becomes also greater, neces- 
sitating, however, a larger condensation of high 
pressure steam during admission ; and the longer 
the duration of the stroke, in other words, the 
slower the engine is working the more heat will be 
absorbed from the cylinder by the conversion of 
this water into steam. 

The influence upon the temperature of the cylin- 
der of various meteorological causes was felt during 
the greater portion of the experiments. Professor 
Bauschinger recommends that the cylinders should 
be better protected, in order to prevent excessive 
condensation, particularly in winter time. The 
difference of temperature between the two cylinder 
ends was also marked, in most cases, by the in- 
dicator ; at the front end, which is badly exposed 
to the currents of cold air, the indicator curve was 
generally of a more depressed character. The fore- 
going considerations lead to the conclusion that in 
order to gain the full benefit of expansive working 
it is essential to combine the element of high speed 
with some arrangement to prevent the condensation 
of steam during the admission. As it ia, the cylin- 
ders of a locomotive are not sufficiently protected 
against the influences of the ay and the 
chilling action of strong currents of air; the em- 
ployment of superheated steam would be one mode 
of preventing condensation, but the same end may 
be better effected by the use of steam jackets. At 
all events, with a better protection of the cylinders 
against loss of heat, a direct gain in the power exerted 
by the engine, or a corresponding economy in re- 
spect of consumption of fuel, would be the inevitable 
result 

(To be continued.) 


WOOL SCOURING AND DYEING. 

Some very efficient appliances for facilitating the pro- 
ceases of wool scouring and dyeing have been recently 
breught into use at the Prospect Wool and Cloth Dyeing 
Works, Huddersfield, and by the courtesy of the pro- 
prietors, Messrs. Ensom, Spence, and Co., we have been 
permitted to make a careful examination of the whole 
arrangement, and witness the operations carried out from 
beginning to end by Mr. Richard Heppenstall. 

The intention of Mr. Kirkham, the inventor, has been 
well carried out by Mr. Melling, of Rainhill, the engineer 
to the company, who has fitted up the machinery, and the 
ease and precision with which ene man, or even a boy, can 
control all thc movements that are required, while he re. 
mains quietly seated, would surprise those who have been 
accustomed to think that the old-fashioned method of 
“ stanging,” as the hand process is technically called, is the 
only one that would rightly carry the wool through all its 
varied courses till completely dyed. 

In addition to the “ stanging,” the usual way of operat- 
ing, involves much labour in the removal of the wool from 
pan to pan, and considerable waste of materials, as well ae 
great loss of heat, all of which are largely rectified by the 
newly patented plan, 

The wool during its treatment in the various liquors re- 
quires pretty continual tarning over or “tossing” to insure 
the whole of the fibres becoming equally and uniformly im- 
pregnated, or cleansed, as the case may be, as it must not 
be allowed to become matted. 

To do this by the ordinary “stanging” process one or 
two men use a kind of pitchfork with a long and strong 
wooden handle, with which, and by the exertion of great 
force, they drag the wool up from the bettom of the pan as 
best they can, and stir it or toss it about in the liquor, 

















using the handle as a lever, resting it upon the edge of the 
pan or vat as afulerum. The wear and tear shown upon 
the edge of the wat indicates clearly that this work is no 
slight matter. ‘This werk is also very trying, as the liquor 
is kept on the boil by a fire below all the time the process 
is being carried on. But we will now describe the new 
arrangement. 

The new engine consists of one steam cylinder, which 
is single-acting only by steam. It is placed vertically, and 
is closed both top and bottom. The piston rod passes up- 
wards through « gland in the top cover, and is attached to 
a heavy cast-iron weight, to force the piston to make its 
down, or suction stroke, after the steam has raised it to the 
top. The apward stroke being the one by which the main 
work is done, is performed by the steam. The cylinder 
used is about 34 in. diameter, and 34 in. -troke. The valves 
are actuated by very simple cam-shaped tappets, placed 
upon a vertical spindle, with which there is a commanica- 
tion from the working platform, so that by hand the 
position of the tappet may be varied as is required. The 
engine is self-acting when started, but is still under perfect 
control. It works but slowly, making three ar four double 
strokes per minute, with about 401b. steam pressure. ‘It 
is provided with a series of inlet and outlet passages, so 
that either atmospheric air, or liquor from any vat or tank 
with which it is in connexion, may be drawn in on the 
downward stroke, and be delivered by the up stroke, accord- 
ing to the valves and passages which may be open. The 
connexions are all 4 in. pipes, and the valves to each are 
conveniently placed in a line, under the eye, and within 
the reach of the attendant, who can open one or more 
valves, as he pleases, 

About 40 vats can be worked by one such engine, but in 
the case now under consideration there were but four scour- 
ing, dyeing, and washing vats of wood, each 7 ft. 6 in. x 
6 ft. x 6 ft., and three or four smaller ones, for preparing 
the dye liquors, the former being upon the ground floor and 
the latter placed about 6 ft. higher than the others Each 
of the dye vats has a cold water supply ; a steam pipe and 
valve leading to the bottom for boiling the liquor by steam 
from the boiler; a large outlet valve, by which the vat 
can be emptied quickly by letting the liquor run to the 
main draia or stream; and connexion pipes to the engine. 
Bat another important fitting to these vats is a false bottom 
made of iron, finely perforated, which is so placed near the 
bottom of the vat, and there firmly held, that when a'r is 
forced into the space below it by the engine, it shall pro- 
duce a certain and determined action upon the liquor, &c., 
which may be contained in the vat. The proper fixing of 
this plate has been a matter of considerable difficulty, as an 
imperfect action might either roll the wool into lunpps, or 
perhaps leave the corners unmoved. 

Having thus described the general features, let us notice 
the process followed out with a bale ef wool; 

No. 1 vat is filled with water, say 1700 gallons, and the 
steam is turned on to warm the water, during which time 
one of the workmen puts into the vat the scouring ingre- 
dients, which, according to the nature and condition of the 
wool, are judged to be necessary. This differs much from 
time to time, and needs the careful attention of the person 
in charge of sach work, under whatever system it has to be 
treated. Then the engine is set to work with the air suc- 
tion valve open, and the first discharge of air which takes 
place on the up-stroke of the piston, is passed into the 
bottom part of the vat, ander the perforated plate, through 
which it rises through the whole volume of water, which it 
disturbs and turns about, like a wave of the sea rushing 
over a rough and rocky shore. Two or three such strokes, 
discharging air under a pressure, as indicated by the pres- 
sure gauge, of 251b. per square inch, serve to thoroughly 
mix the liquor and all the chemical substances which have 
been put into it. The air finds its vent naturally from the 
surface of the water, and has done its work. When this 
preparation has been made the bale is cat open, and the 
wool is lifted by two men into the vat, either entire or in 
portions, as is most easy to them. The engine is again 
made to pump air into the vat, and ten or twelve strokes 
suffice to thoroughly shake out the wool, and drown it in 
the liquor, as though it were rags in a paper maker's rag- 
engine. Steam is now admitted, and the liquor is made to 
boil freely till the oily character of the wool is wholly re- 
moved by the perfect washing action, imparted to the con- 
tents of the vat by the intermittent discharges of air from 
the engine, which, by its beautiful action, continually 
tosses the wool and the liquor in every direction without 
throwing it out of the vat. The scouring liquor thus used 
is not, however, entirely exhausted of its chemical proper- 
ties, and being hot is now allowed to run off to vat No. 2. 
The vats being on one level are soon equally full, and the 
engine is then, by a change of valves, made to draw off the 
liquor remaining in No. 1 vat, and to deliver it into No. 2, 
where it only needs to be strengthened by the addition of 
some fresh scouring materials, and No. 2 vat is ready to re- 
ceive a bale of wool to be treated as that in No. 1 has been, 
meanwhile the first bale of wool still remains where it was 
in No. 1 vat. It now needs washing or rinsing to free it of 
all the scouring materials. This is done by a rapid supply 
of cold water, and a pretty frequent tossing by air from 
the engine. When washed , in one or more waters, 
which aré run off to waste, the wool is ready for the next 
process, which, in the operation we witnendl,-wis tat of 
“chroming.” This chrome liquor is admitted to the vat 
from one of the preparing cisterns, which are placed at the 
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higher level, and it is diluted with water, and boiled up 
with steam, as the attendant sees necessary, while at the 
same time the engine is made to toss the whole about, as in 
the previous parts of the work. After this “ chroming” 
has continued its proper time, the former operation of pass- 
ing the or to another vat is repeated, and the wool in 
No. 1 is 1 Onee more; this time it is ready for the log- 
wood dye for making it biack, or for any other colour, for 
which the previous process hasleft it fit. The dye liquoris 
supplied hot frem its preparing cistern, as was the case with 
the chrome liquor, and when done with, it is in its turn 
also passed on to another vat, to be strengthened and used 
ain, and.se0m...The wool is now ready, for 


mplete 

- w ilbavre been noticed by the reader that there is little 
or no waegte bf heatin such an arrangemént aw this, and 
also litthe or no waste of dye liquor. Rach quantity being 
cd on, from one vat te another, hot, and ready with a 
little help @€. sew stuff, for repeated operations, The 
saving thus obtained is-really a very importan¢ item, and 
icservescaretul attention. 
he regult of the whole is, that the work canbe turne: 
out at @@ensiderably reduced cost, notwithstanding the 
utlay for machinery, while at the same time a mach 
greater uniformity of colour can be produced, and with 
yreater evenness throughout the whole batch of wool under 

treatment than by the ordinary method. 





’ 


There is also a special chemical action in this ¢ystem of 


‘ 


eing, Which has much to do with the good result; arising 

the extra quantity of oxygen that is imparted tothe 

é liquor from the blowing and tossing by compressed alr, 
h is of great importance in the work. 

The arrangements pateuted for the tossing by airare such 

that they need not involve entirely new plant, but can be 

ided without difficulty to any of the ordinary vats or 


ad 


pans pow in use, thus rendering the application of the 
ew system one within the reach of any person desirous of 

lucing the heavy band labour of his works as far 
us possible. No doubt there will be some who have long 


een used to the old-fashioned way of working who will 


raise objections, bat so far as we could learn from those 


practical dyers with whom we spoke, on the occasion of our | 


visit to Messrs. Heppenstall’s works, the greater portion 


were induced to look favourably upon the arrangement, 


and to predict for it a considerable amount of success. 


TECHNICAL EDUCATION. 


Ix an appendix to the prospectus of the Royal Rhenish- | 


u 
VV es 


4 


tphalian Polytechnic School at Aix-la-Chapelle, the 


directors of that establishment publish a series of instruc- 
tions to those who wish to become students. These are so 
complete, so excellent, and so practical, that we 


‘ 
t 


thought it worth while 
comments upon them for another occasion 

The Council of the School state that they are frequently 
asked for advice — 

l. With respect to the admission of those students who 
have not obtained the necessary qualifications by previous 
attendance at the first class of a gymnasium or commercial 
school of the first order,* : 

2. With respect to the manner in which the required 
ynalifications are best obtained by those young men who 
have still a few years to wait before either age or other cir- 
umstances will allow them to attend a polytechnic school, 

it who are either unable or not desirous to attend during 
his time the schools mentioned above. 


With 


respect to the manner in which the necessary 
| 
s are 


best regulated for those who are destined in the 
future to carry on any practical business, and who, with- 
ut wishing to become thoroughly qualified engineers, archi- 
tects, or metallurgists, are desirous of acquiring, besides a 
commercial education, and the knowledge of a speciality of 
trade, a general technical and scientific education. 

4. Finally, with respect to practical training or working ; 
whether the students should work in the shops before going 
to the Polytechnic School, or whether it should be post- 
pened until the theoretical education at the school is 
finished. 

If the following remarks should fail to give satisfactory 
advice for every special case, they will at least enable the 
public to decide generally on the best course to be adopted, 
and to frame their inquiries for special cases in such a 
manner that the council will be able to give a prompt and 
decided reply. ° 


tud 
stud 


Qualification and Preparatory Education in General. 

No greater mistake can be committed in the education of 
a young engineer or manufacturer than to send him too 
early into the workshop for practical labour. An efficient 
general education is to-day the chief condition for passing 
successfully through technical or scientific studies, and the 
ime spent in acquiring fundamental knowledge is fully 
compensated for by a more rapid progress, and a more 
thorough understanding of all mathematical and technical 
Studies. A neglected education is always the cause of sub- 
sequent incompetence, and largely influences that freedom 
“f thought which so much facilitates the acquisition of 


‘ * Certificates these schools are required in Prussia 
or almost every branch of Government or other services, 

are obte by most young men of the middle classes ; 
certain privileges for the military services are besides con- 
nected with these certificates, which are considered alto- 
Sether necessary as proofs of a finished education. —Ep. E.] 


removal 
from the Yat iy which it was first placed, the process being 


have | 
» reproduce them, reserving our | 


those qualifications which, besides technical knowledge, are 
necessary to a successful career for the engineer and manu- 
facturer. It is true that many excellent engineers, with 
an inferior early training, have performed great things, 
but it is quite certain that they could, and would, have 
Gone more with great ease had: they been properly edu- 
cated. . 


Special Preparatory Education for Attending 4 Polytechnic 
School. pet: 


Those young men, whose means and tine will allow them to 
do so, should, therefore, atteud a gymnasiuin oF commercial 
schoo! of the first order, and should pass hea ee 
classes ofthese schools. Pupils of gon 
into consideration that a knowledge gies Fie ana 
(especialigMrench and Egglish ) is of the - 
ance jel engineer, and those who fabs ort 
mathematias and lincar drawing should dev 

of study tethose branckes, gaining help (amore 
of the polytechnic, for students who are una ; 

course. of lectures during the first half year ee Gaaily @is- 
couraged. The firstyyear at a polytechnic Sebel is gene- 
rally admitted to be the most difficult and most 

for the student, and it demands the greatest’ re 

and closest attention. ; 

Those whe.have been unable to attend for their prepara-~ 
tary edacation one of the qualified schools, should” aequire 
by means of private lessons or studies such knowledge as is 
| required for entering the superior classes of qualified sthoola, 
If in these cases a’partial knowledge of the dead langnages if 
no disqualification; @ thiorough acquaintance with element- 
ary mathematics antl dtawing is on the other hand indis¢ 
pensable for attending with success the lectures on higher 
mathematics, descriptive geometry and mechanics; no student 
can be admitted who does not possess the knowledge of the 
first principles of physic and chemistry, Those who wish 
to pass the necessary examination (required from ali who 
have no certificate from a qualified school) for admittance to 
the Polytechnic School at Aix-la-Chapelle at the beginning 
of October in each year, will have an opportunity of com- 
pleting and improving their knowledge by attending during 
| the summer preceding the examination, and by following 
the lectures on elementary mathematics and mechanics, 
given and held for that purpose at the Polytechnic. 


The Practical Education in the Shops. 

The question whether a young man who intends to study, 
not only exact sciences (mathematics and natural philo- 
sophy), but who also proposes to become a practical engi- 
neer (mechanical or civil), should acquire his practical 
education before or during the course of bis theoretical 
| education, is not easily answered. The age of the student, 
his health, means, and general situation, his habits and 
position, have all to be taken into consideration. 

It is generally admitted to be very useful to work during 
one year in the shops before attending a polytechnic, so 
long as the theoretical knowledge already acquired is not 
only preserved during the time, but improved and 
strengthened. A year in the shops will be, besides, of 
great benefit for those who are bodily weak and mentally 
overworked, and if the practical work is followed earnestly 
it makes the student punctual in his habits, mechanically 
precise, and practical, The greater independence and 
practical knowledge derived from these labours are of great 
value for following theoretical studies, which appear easier, 
and which can be pursued in a more practical manner. 

It has thus to be taken into consideration whether the 
young man has the means for devoting one or two years 
to the shops with little or no remuneration, whilst, if after 
a couple of years’ abstract study, be should give a similar 
time in. the workshop, resuming the former for a year or 
two, he might expect some compensation during that time 
for being occasionally employed in the drawing office, 

Experience has shown, however, that if a young man 
goes into the shop in the midst of his studies with the in- 
tention of completing his theoretical education after seme 
years’ practical work, this intention is not often carried out, 
for there students soon obtain a certain practical position, 
for which they are amply paid, and which opens new pro- 
spects for them, that they feel disinclined to relinquish. 
But the consequences are unfortunately felt when it is too 
late, and then the regret is great that they did not finish 
their theoretical education at the proper time ; much time, 
energy, and expense are then required to obtain the neces- 
sary knowledge, and it happens generally that such men 
occupy an inferior place with respect to their scientific 
training. 

The working in the shops after the theoretical education 
has been completed, offers generally an early opportunity 
fer earning wages, but these pupils are so often taken away 
from the shops and sent into the drawing office as cheap 
and extremely useful assistants, that they cannot derive the 
desired advantages for the course of practical training, 
because sufficient time is pot ,left to them to become 
thoroughly acquainted with the use and application of tools 
and materials. The students themselves are generally not 
free from blame in this respect, for they are, as a rule, not 
too ready to go through the ordinary and laborious shop- 
work. Not many young men possess the necessary energy 
to assume the mechanic's dress afier having completed their 
theoretical edacation, and to work for two or three years 
at the lathe, vice, and in the erecting shop, or to take the 
trowel or axe into their hands. Such an occupation appears 
to them the more useless as it often happens that able 
young engineers become thoroughly competent men in their 
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profession without having passed through any course of 
traini 


practical ng. 
Mechanical engineers who intend to follow locomoti 
- Ae ng finished 
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away from the office and put into 


sor district ive superintendents, 
often that : who leave the 
haying. the examina- 

the » training time 


t, on account 
connected with it, and they themselyes thus 
tacles in the way of quick * ei 
he early or preparatory education of a student, bas also 
plain inflaence. A youth who has lived in a small 
own d who has spent all his time over his studies with- 
an ing Opportunities of forming practical opinions, 
ould not hnie without having 
orked for some time in the Those again whose 
t guar ate manufacturers, engineers, or 
’ vhave often oceasion to form 
and get practical knowledge during the time of their at- 
tending school; they often hear at home the discussion of 
practical questions, and they will find less difficulty in 
attending the lectures at the polytechnic, even if they come 
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direct from the sehook without hay y worked 
in the shops, - Civil ¢ rs and s will therefore 
‘do best to learm the handicraft of a profession 


for about two years before entering the polytechnic. Me- 
chanical engineers should work for the same length of time 
in an engineer's shop, where they have an opportunity of 
getting different work to do, and where they could form an 
opinion of the general arrangement and management of 
engineering works. Two years of work in the shops are 
generally sufficient for a young man with a good prepara- 
tory education, but it will be of no use, and a waste of 
time to spend these two years in the office of an engineer 
only, and perhaps during that time only make tracings or 
copy manuscript. Of course all these recommendations 
cannot refer to those young men who intend to enter the 
services of Government. Special laws are published for 
them by the different departments of the Government. 

The best course to be adopted for mining engineers and 
practical chemists is certainly to complete entirely their 
theoretical education at a polytechnic school before entering 
on practical services. The mining engineer when leaving 
the polytechnic derives the greatest advantage from 
learning, during one or two years, the details of his calling, 
whilst those who are to be employed as analytical chemists 
after leaving the polytechnic, will mostly remain thorough] 
acquainted with only one or two specialities, and they will 
consequently find difficulties in obtaining in the future 
important and independent positions as directors or 
managers of works and mines. 


Theoretical Education of Manufacturers. 

Young men who intend to enter into any industrial busi- 
ness or profession without becoming thoroughly qualified 
engineers, but who wish to undertake the ma of 
manufacturing works ought to obtain both a technical and 
a mercantile education, and they should therefore regulate 
their studies according to the branch they have chosen, 
without, however, neglecting those studies which are a 
general preparation for any technical training. Physics 
and chemistry, mechanical technology, descriptive mechanics 
and drawing belong to these studies, and it is a great mis- 
take if, for example, one who studies for a technical 
chemical branch (dyeing, manufacture of glass, starch, 
sugar, gas, beer, &c.), should believe he could be inde-~ 
pendent of mathematics and drawing, or if another for a 
mechanical technical branch (manufacture of cloth, spinning, 
weaving, &c.), he should think the knowledge of chemistry 
is of no service. It is absolutely necessary for pupils study- 
ing for any particular branch of industry to attend the 
selected lectures during one year, whilst a study 4 two 
years, especially for the chemical technical branch 
amply sufficient for acquiring such knowledge as might be 
useful for any branch of manufacture. Those students are, 
however, deceiving themselves who believe that they may 
acquire a thorough knowledge of any special branch of in- 
dustry, for example, silk weaving on power looms, by 
attending the polytechnic school for a short time without 
having obtained previously a general technical edacation. 
No specific is imparted at the lectures, and trade secrets 
have no place. The polytechnic does not furnish ready- 
made practical men for any special branch of industry, but 
it puts the students in a position to become such men in a 
short time, and to obtain the necessary knowledge for act- 
ing independently. A student must not expect that a pro- 
fessor should acrange his lectures for his special branch of 
study, and lecture, for example, upon the application and 
use of wool, at ‘greater length and with more minuteness 
tian upon other subjects; such @ course would be unjust 
to other students. A detailed of the details of 
a special branch of obtained at the 
works and not at 


groand, 
have already solved before him. 
In conclusion we must repeat once more that 
rules for admittance to the polytechnic require 































































































































































































(Serr. 8, 1871, 











eate from the superior class of a qualified school, as the 
student has to prove by passing an examination that he 
possesses the necessary preliminary knowledge. The age 
of the student should be about 18 years, as no young man 
below 17 years would be bodily and mentally strong enough 
to. attend all the necessary lectures with undisturbed 
success, 


SWING BRIDGE AT STETTIN 

Wr publish this week the drawings of a type construction 
of swing railway bridges, many of which have been con 
structed on the Continent, as, for example, over the river 
Peene, near Anclam, on the Pomeranian Railway; on the 
railway at the port of Stralsund ; over the channe! at Duisberg 
on the Bergish Mirkish Railway ; over the river Mottlau, 
near Danzig; over the Pregel, near Kiénigsberg: for the 
Stettin Railway, over the rivers Oder and Parnitz, near 
Stettin ; and over the Elbe, near Haemerten, and near Har- 
burg. Mr. J. W. Schwediler has published illustrations and 
descriptions of most of these works in the Zeitschrift fur 
Bauwesen, to which we are indebted for the following ac- 
eount of the Parnits Bridge, which we have selected as an 
example. In this class of Dliges the superstructure is sup- 
ported by two parallel main girders, carried cor see. 
over two openings, being supported on three piers, the in- 
termediate one being, of course, the turning pier. Each main 
girder has three end supports, one on each of the two outer 
piers, and a central support on the intermediate pier. 
¢ spans of the bridge are not made equal, so that if the 
openings between the piers are equal, the intermediate sup- 
port of the structure is placed out of the centre of the middle 
pier. The middie and one of the end bearings of the bridge 
consist of fixed plates, but the remaining one is formed of 
movable supports, which can be removed before the bridge 
is opened. The pivot pin is attached to the main girders by 
almost rigid transverse connexions. At that end of the 
bridge which rests on the movable supports is placed a 
counterweight, so that the centre of gravity is thrown near 
the pivot pin. Now, if the end of the bridge or its movable 
supports are lowered, it cants upon the pivot pin, until the 
bearing at the opposite end is cleared, as we!l as the 
bearing on the central pier, and a roller, placed under 
neath the bridge, in the azis of ite length, takes a bearing 
om « rail runing around the turning pier, thue limiting 
the eant of the bridge, which is now entirely supported 
by its axis and the roller. In this position it is easily 
turned by @ pinion gearing into a rack, secured to the central 
pier. close to the guiding roller rail. For further security, 
2owever, two other rollers are placed, one on each side of the 
pivot pin. These rollers run upon the same circular rail as 
the one previously mentioned, and are always in contact 
with it, whatever may be the position of the bridge. For 
this reason they have to be constructed s» as to allow for the 
deflection of the main girder under a ng load. To this 
end they are attached to the girders by means of springs, 
which only come into action w the girder deflects. The 
bridge, when turned, is then supported on four points, three 
of which are in a line with the pin. In some instances, the 
side roliers are omitted, and two rollers placed in the centre 


line of the bridge are adopted, which are, of course, both out | 


of contact with the circular rail whore the bridge is shat. 
This arran t, indeed, is preferable in cases where the 
weights of the su re are not systematically arranged, 
asin a which the supports are not at the corners 


of a rectangle, 
class, the danger signal is shown as soon as the operation of 





opening is commenced ; in this case the signal is often con- 

with the mechanism for lowering the support. This 
arrangement, however, is not safe, for the gradual lowering 
and raising of the supports only produces a gradual! appear- 
ance and disappearance of the signals. In order to indicate, 
therefore, the position of the bridge, it is better to apply to 
the moving parts a sliding bar, connected with the signals in 
such a manner that the latter is freely raised with the first 
movement ot the bridge. 

The bridge we illustrate has two equal spans as regards 
the position of the piers, 40 ft. each, and a central or turning 
pier of 26 ft. diameter; the bridge is situated between two 
river piers 12 ft. wide, and carries a double line of rails. The 
whole length of the superstructure is 117 ft. The pivot bolt 
is in the centre, and the transverse distance between the main 
girders is 18 ft. When the bridge is shut, each main girder 
is supported at three points, which form two spans of 58 ft. 
6 in. and 54 ft, as the turning point is placed 5 ft. from the 
centre. At the opening of the Pridge the outer support of 
the longer span is lowered, when the bridge is carried by the 
pivot and three rollers; the counterweight is 20 ewt., so that 
the pressure upon the central roller is about 100 ewt., but 
some means should be adopted for regulating the exact 
height of this roller. The two other rollers are provided with 
springs, which limit the pressure on these rollers to 5 tons 
per roller, and which give full elasticity during the traffic 
Any irregular movement during the opening of the bridge 
is prevented, so long as the pressure on each roller does not 
exceed the amount mentioned; this is effected by bearings 
through which the spring presses against the cross girder 
below with a force of 5 tons, so that the spring is prevented 
from acting before the ro!ler reeeives that pressure. The load 
for caleulating the strength of the structures has been 
assumed as 40 cwt. per foot run; 7} cwt. of this load are 
taken up by the weight of the structure. The maximum 
tensional strain of the iron is 5 tons per square inch. 

The pivot bolt, which has a diameter of 4) in., has to with 


and turns in a cast-steel socket; the casing into which the 
pivot bolt is fixed by means of screw threads is also made of 
cast stee]. The adjustment is effected by turning the boit from 
the top, and the wheel shown in the drawings serves to fix 
the exact position. Three adjustable cast-steel guide blocks, 
fastened to the socket, procure the circular motion at the 
lower part of the easing, and in order to enable the step 
bearing from underneath the pivot bolt to be removed whea 


| the bridge is firmly shut, the socket is made in several parts. 


These parts of the mechanism are placed, however, betweea 
the plated sides of the cross girders, and for this reason they 
are very difficult of access, to obviate this inconvenience, a 
simpler form of construction has been proposed, ia which 
the position of the pivot bolt is fixed, whilst the step bearing 
above is adjustable from below by means of a cottar or wedge. 

The mechanism at the movable supporting end of the 
bridge is shown in Figs. 13 and 14; it consists of three parts, 
namely, the lifting apparatus, the support, and the shutting 
and signalling apparatas. The superstructure of the bridge, 
when turned towerds the piers, rests on the pivot pin and 
the rollers, aud the lifting apparates is used for raising the 
end of the bridge to a 
required for effecting this increases uaiformly in proportion 
with the distance raised, and becomes finally equal to the 


pressure of the unloaded bridge upon the supports and the | 
| counter-weight. On lowering the supporting points, « 
| reverse tion of things takes place. 

ofa rhourbord. In railway bridges of this | 
| supports, P, the pressure, 


If the total lift, therefore, is 3, and the pressure upon the 
after a distance, a, has been lifted, 


height of about 5in. The power | 


NEAR STETTIN. 
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is P@; and in order that duriag this operation the friction 


only may have to be overcome, a descending counterweight, 
Q, has to be so arranged as to always maintain the pressure 


P 2 in equilibrium. The distance through which this 


counterweight has to travel, is determined by the equation 
of virtua) moments, p* da=Qdy, where d@ denotes the 
momentary lifting of the end of the bridge, and dy the cor- 
| responding descent of the counterweight. This condition is 
fulfilled if the load, @ ascends with uniform velocity on 
a quadrant of the radius, r, whilst the load, Q, descends ona 
semicircle of the radius, R. During the rise of 8 , the 


angles formed by the movement with a horizontal line are 
measured, and during the descent of Q, those with a vertical 


line. For if the end of the bridge is raised as much as 
a=r sin @, the counterweight descends by the amount 


w= R (1—cos B), and as B=2 a, y= R (1 — cos 2 a; dy= 
2 KR sin @da=4 RP sin @ cos ada; and d a=r cosa da, 
we get: 

Pad@ Pr*sin@eosada 


é 3 


Qdy=—Q.4 BR sin &. cos a a, 


and P af QR; 
é 


that is to say equilibrium always exists between the two 
movements for any angle a, and independently of it, when 
, 
q= Fr*. 
inks 

The lifting apparatus, shown above, is constructed ac- 
cording to this theory An eccentric or cam with a friction 
roller is placed under the end of each girder; this eccentric 
mast be fitted in its bearings in such a manner that it occu- 
pies a horizontal.position at the commencement of the lifting 

peration. The eceentrie receives its motion from a quad- 

rant of 10 in. diameter, over which passes a chain, the length 
of which can be regulated by means of a nut and screw at- 
tached to one end of the latter; the other end is fastened to 
a semi-circular chain wheel of 5in. diameter. The chain 
wheels of the apparatus, under the ends of the girders, are 
fastened to a common shaft, 29 ft. long, which carries at its 
eods the counterweights, whilst one end is besides pro- 
vided with a spur wheel, that can be moved backwards and 
forwards by means of a pinion. The counterweight cox- 
sists of discs, the number of which may be increased of 
diminished for the better regulation of the apparatus. The 
ecceatric or cam is Gin. radias, that is, is 1 in. more than the 
total lifting of the end of the bridge; the eccentric will 
thus pass through a length and a quarter of a circle 
producing a lit of 5in., but the excess allows for recti- 
fying any mistake in the calculation of the deflection. But 
the eccentric is not used as a support for the bridge when 
wader traffic, and for each girder there is, therefore, 
added a special movable bearing, which has to be &P 

| plied after the bridge is lifted, in order to sup 

the structure properly. These two sapporte are &* 

upon a common shaft, the rotatory motion of which, by 


| means of bell cranks, is made dependent upon the more 


meat of the shutting and sigaalling apparatus. This latter 
arrangement ede in Fig. 14 rie two timber beams, 
| which are placed close together, and one of which beloags 
| the fixed and the other to the movable part of the bridge, 
| carry brackets, through which a fastening bar is passed, bat 
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cate from the superior class of a qualified school, as the 
student has to prove by passing an examination that he 
posedeses the necessary preliminary knowledge. The age 
of the student should be about 18 years, as no young man 
below 17 years would be bodily and mentally strong enongh 
to attend all the necessary lectures with undisturbed 
success. 


We publish this week the drawings of a type construction 
of swing railway bridges, many of which have been cor 
structed on the Continent, as, for example, over the river 
Peene, near Anclam, on the Pomeranian Railway; on the 
railway at the port of Stralsund ; over the channe! at Duisberg 
on the Bergish Mirkish Railway ; over the river Mottlau, 
near Danzig; over the Pregel, near Kénigsberg; for the 
Stettin Railway, over the rivers Oder and Parnitz, near 
Stettin; and over the Elbe, near Haemerton, and near Har- 
burg. Mr. J. W. Schwedler has published illustrations and 
deseriptions of most of these works in the Zeitschrift fir 
Bauwesen, to which we are indebted for the following ac- 
count of the Parnits Bridge, which we have selected as an 
example. In this class of bridges the superstructure is sup- 
ported by two parallel main girders, carried conthnnendly 
over two openings, being supported on three piers, the in- 
termediate one being, of course, the turning pier. Each main 
girder has three end supports, one on each of the two outer 
— and a central support on the intermediate pier. 

he spans of the bridge are not made equal, so that if the 
openings between the piers are equal, the intermediate sup- 
port of the structure is placed out of the centre of the middle 
pier. The middle and one of the end bearings of the bridge 
consist of fixed plates, but the remaining one is formed of 
movable supports, which ean be removed before the bridge 
is opened. The pivot pin is attached to the main girders by 
almost rigid transverse connexions. At that end of the 
bridge which rests on the movable supports is placed a 
counterweight, so that the centre of gravity is thrown near 
the pivot pin. Now, if the end of the bridge or its movable 
supports are lowered, it cants upon the pivot pin, until the 
bearing at the opposite end is cleared, as well as the 
bearing on the central pier, and a roller, placed under- 
neath the bridge, in the azis of its length, takes a bearing 
on a rail running around the turning pier, thus limiting 
the cant of the bridge, which is now entirely supported 
by its axis and the roller. In this position it is easily 
turned by @ pinion gearing into a rack, secured to the central 
‘oom close to the guiding roller rail. For further security, 
nowever, two other rollers are placed, one on each side of the 
pivot pin. These rollers run upon the same circular rail as 
the one previously mentioned, and are always in contact 
with it, whatever may be the position of the bridge. For 
this reason they have to be constructed #0 as to allow for the 
deflection of the main girder under a ng load. To this 
end they are attached to the girders by means of springs, 
which only come into action when the girder deflects. The 
bridge, when turned, is then sa oa four points, three 
of which are in a line with the pin. In some instances, the 
side rollers are omitted, and two rollers placed in the centre 
line of the bridge are adopted, which are, of course, both out 
of contact with the circular rail where the bridge is shut. 


This arran; t, indeed, is preferable in cases where the 
weights of the superstructure are not systematically arranged, 
as in skow , in which the supports are not at the corners 


of @ rectangle, ofa rhourbord. In railway bridges of this 
class, the danger signal is shown as soon as the operation of 





ITZ 


opening is commenced ; in this case the signal is often con- 
nected with the mechanism for lowering the support. This 
arrangement, however, is not safe, for the gradual lowering 
and raising of the supports only produces a gradual appear- 
ance and disappearance of the signals. In order to indicate, 
therefore, the position of the bridge, it is better to apply to 
the moving parts a sliding bar, connected with the signals in 
such a manner that the latter is freely raised with the first 
movement of the bridge. 

The bridge we illustrate has two equal spans as regards 
the position of the piers, 40 ft. each, and a central or turning 
pier of 26 ft. diameter; the bridge is situated between two 
river piers 12 ft, wide, and carries a double line of rails. The 
whole length of the superstructure is 117 ft. The pivot bolt 
is in the centre, and the transverse distance between the main 
girders is 18 ft. When the bridge is shut, each main girder 
is supported at three points, which form two spans of 55 ft. 
6 in. and 54 ft., as the turning — is placed 3 ft. from the 
centre. At the opening of the bridge the outer support of 
the longer span is lowered, when the bridge is carried by the 
pivot and three rollers; the counterweight is 20 ewt., so that 
the pressure upon the central roller is about 100 ewt., but 
some means should be adopted for regulating the exact 
height of this roller. The two other rollers are provided with 
springs, which limit the pressure on these rollers to 5 tons 
per roller, and which give full elasticity during the traffi- 
Any irregular movement during the opening of the bridge 
is prevented, so long as the pressure on each roller does not 
exceed the amount mentioned; this is effected by bearings 
through which the spring presses against the cross girder 
below with a force of 5 tons, so that the spring is prevented 
from acting before the roller receives that pressure. The load 
for caloulating the strength of the structures has been 
assumed as 40 cwt. r foot run; 74 ewt. of this load are 
taken up by the weight of the structure. The maximum 
tensiona] strain of the iron is 5 tons per square inch. 

The pivot bolt, which has a diameter of 4} in., has to with- 
stand a maximum strain of $54 tons; it is made of cast steel, 
and turns in a cast-steel socket; the casing into which the 
pivot bolt is fixed by means of serew threads is also mule of 
cast steel. The adjustment is effected by turning the boit from 
the top, and the wheel shown in the drawings serves to fix 
the exact position. Three adjustable caet-steel guide blocks, 
fastened to the socket, procure the circular motion at the 
lower part of the easing, and in order to enable the step 
bearing from underneath the pivot bolt to be removed whea 
the bridge is firmly shut, the sucket is made in several parts. 
These parts of the mechanism are placed, however, betweea 
the plated sides of the cross girders, and for this reason they 
are very difficult of access, to obviate this inconvenience, a 
simpler form of construction has been proposed, ia which 
the position of the pivot bolt is fixed, whilst the step bearing 
above is adjustable from below by means of a cottar or wedge. 

The mechanism at the movablo supporting end of the 
bridge is shown in Figs. 13 and 14; it consistsof three parts, 
namely, the lifting apparatus, the support, and the shutting 
and signalling apparatas. The superstructure of the bridge, 
when turned towards the piers, rests on the pivot pia and 
the rollers, and the lifting apparatus is used for raising the 
end of the bridge to a height of about Sia 


with the di raised, and becomes finally equal to the 


The power | 
| required for effecting this increases uaiformly in proportion | 
distance 


| pressure of the unloaded bridge upon the sapports and the | 


; counter- 


ight. On lowering the supporting points, a 
reverse ition of things takes place. 
If the total lift, therefore, is j, and the pressure upon the 


| supports, P, the pressure, after a distance, a, has been lifted, 





| earry brackets, through which a fastening bar is passed, bat 
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a . . 
is P —; and ia order that duriag this operation the friction 


only may have to be overcome, a descending counterweight, 
Q, has to be so arranged as to always maintain the pressure 


1 oy . = 
P > in equilibrium. The distance through which this 


counterweight has to travel, is determined by the equation 
of virtual moments, P“ d a=Qdy, where d@ denotes the 


momentary lifting of the end of the bridge, and dy the cor- 
responding descent of the counterweight. This condition is 
>a 


fulfilled if the load, , ascends with uniform velocity on 


a quadrant of the radius, r, whilst the load, Q, descends ons 


> 
semicircle of the radius, R. During the rise of 8 » the 
angles formed by the movement with a horizontal line are 
measured, and during the deseent of Q, those with a vertical 
line. For if the end of the bridge is raised as much as 
ar ein a, the counterweight descends by the amount 
y= K (1—cos B), and as B=2 a, y= RB (1 -cos 2a; dy= 
2R sin @d¢da=4R sin a cos ada; and da=r cosa da, 
we get: 

; > »® Gena 
ne wht — bt) nod ny -Q dy=—Q.4 R sin &. cos a dG, 
c 3 ane 

and Pr 4QR; 
8 
say equilibrium always exists between the two 
it, when 


that is to 






movements for any angle a, and independently of 
Pr? 

Q= 2. 
4h 


he lifting apparatus, shown above, is c »nstracted ac- 
cording to this theory. An eccentric or cam with a friction 
roller is placed under the end of each girder; this eccentric 
must be fitted in its bearings in such a manner that it oceu- 
pies a horizontal.position at the commencement of the lifting 
eperation. The eccentric receives its motion from a quad- 
rant of LO in. diameter, over which passes a chain, the length 
of which can be regalated by means of a nut and screw at- 
tached to one end of the latter; the other end is fastened to 
a semi-circular chain wheel of Sin. diameter. The chain 
wheels of the apparatus, under the ends of the girders, are 
fastened to a common shaft, 29 ft. long, which carries at its 
eads the counterweights, whilst one end is besides pro- 
vided with a spur wheel, that can be moved backwards and 
forwards by means of a pinion. The counterweight con- 
sists of discs, the number of which may be increased of 
diminished for the better regulation of the apparatus. The 
eccentric or cam is Gin. radius, that is, is 1 in. more than the 
total lifting of the end of the bridge; the eccentric will 
thas pass through a length and a quarter of a circle is 
producing a lit of Sin. but the excess allows for rectl- 
fying any mistake in the calculation of the deflection. But 
the eccentric is not used as a support for the bridge when 
uader traffic, and for each girder there is, therefore, 
added a special movable bearing, which has to be #p- 
plied after the bridge is lifted, in order to sup 
the structure propery: These two supports are xed 
upon a common shaft, the rotatory motion of which, by 
means of bell cranks, is made depandent upon the move 
meat of the shutting and signalling apparatus. This latte? 
arrangement is shown in Fig. 14. The two timber beams, 
which are placed close together, and one of which belongs @ 
the fixed and the other to the movable part of the bridge, 
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SWING BRIDGE OVER! THE RIVER PARNITZ yi} 
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arms or sockets are brought simultaneously into their correct 
place. The fastening bar pushes at the same time the sliding 
rod from the bracket in the fixed part of the bridge. The 
sliding rod is connected by means of the hand lever with the 
shaft beneath the end of the girder, and regulates in this 
manner the signal for the opening of the bridge. This arrange- 
ment reduces ihe time and power necessary for raising and 

wering the bridge to » minimum. A few words have finally 
to be said about the bearing plates at the other end of the 
moveble part of the bridge. These bearing plates are firmly 
fixed in their horizontal position, whilst their height or 
vertical position is made adjustable. The outside bearing is 
provided with a socket, against which the girders of the 
bridge strike when the latter are turned into their place. A 
atch bolt prevents any backward movement of the bridge 
afterwards. ‘This latch bolt has to be lifted from the middle 
f the briige by means of levers. The arrangement is 
shown in Figs. 7, 8, and 9. 


Tae Ratuwar Accipent at Seciix.—It appears from 
the brief details given in the Paris papers that the fatal rail- 
way collision on Sunday last was caused by the express train 


from the capital running into a mixed train which was being | 
The violence of the shock caused the outer casing | 


shunted. 
f the engine attached to the express train to be broken, the 


° ] 
consequence of which was the immediate pouring forth of | 
volumes of scalding steam. Four passengers died in con- | 
sequence of the injuries thus caused, and 71 others were | 


more or less hurt. 





Steam Pomeps 1s Coriiertzs.—Messrs. Hayward Tyler | 
nd Company, of Upper Whitecross-street, have lately put | 


wn another large direct-acting steam pump for raising 
water from a colliery. 
to work in the upper main seam of Mr. Kichard Forster's 
Inmdon Grange ¢ olliery, at Ferry Hill, Durbam, is of the 
same general construction as that at the Broad Oak Colliery 


illustrated by us on page 46 of our last volume, but is larger | 
than the latter, while an improvement has been made by | 


fixing the steam cylinder and the two pump cylinders on 
one bed-plate. : 


Plunger worked, direct from the steam piston as in the 
owes engine just referred to. The steam pump at the 

rimdon Grange delivers the water against « vertical head 
of $60 ft. and through a horizontal distance of 180 ft., the 
steam for working it being supplied from a boiler on the 
surface by a pipe led down the upeut shaft. The pressure 
of steam in the boiler is 221b. per square inch. At present 
the pump is being worked at seven strokes per minute at 
which speed it raised all the water to be dealt. with ; but it 
‘s constructed for working at fifteen double strokes per 
minute if required. 


which can be placed in position when the two supporting 


This pump, which has just been set | 


The steam cylinder is 40 in. in diameter | 
with 4 ft. stroke and there are two pumps each with a 10 in. | 


SCALEor FICS 1.2.35 
. 3 





E TYRES BY GAS AT THE METROPOLITAN RAILWAY WORKS. 
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HEATING RAILWAY TYRES. 


For some little time past there has been in use at the 
works of the Metropolitan Railway Company, at Edgware- 
| road, an apparatus for heating railway tyres by means of 
jets of mixed gas and air, which, from its convenience, de- 
serves to be generally known. This arrangement, which is 
shown by the annexed engravings, consists of a ring of 1 in. 
wrought-iron gas tubing, provided with a cross pipe having 
on it a nozzle, to which a length of india-rubbertuLing can be 
attached, as shown at D, in Fig.2. Thering just mentioned 
has an internal diameter 14 in. greater than the external dia- 
meter of the tyre to be heated, and the latter can thus be 
placed within the ring, -being supported on a couple of 
rails, as shown in Figs. 1 and 2. The ring itself rests upon 
feet, which bear upon the rails just mentioned, and it is 
thus supported so that its centre line is opposite the centre 
of the width of the tyre to be heated. Loss of heat when 
the apparatus is in use is prevented by an annular sheet- 
iron casing, 4 in. wide and 5in deep, which rests on the 
tyre, as shown, the heads of a series of rivets in the top of 
this casing bearing on the tyre, and leaving sufficient space 
between the latter and the cover for ventilation. The gas 
ring is pierced along its inner circumference with three 
| rows of holes, about ~\, in. in diameter, arranged, as shown, 
two-thirds full size, in Fig. 6, the holes in each row being 
| placed at 14 in. pitch longitudinally. 
| The manner in which the gas and air are mixed before 
| being supplied to the ring, is shown by Fig. 3, and by the 
| enlarged detail views, Figs. 4 and 5. The 1} in. gas pipe, 
A, through which the supply of gas is obtained, terminates 
in the gas valve, shown in section in Fig. 5, this valve 


| having a chamber into which the air pipe, 5, is led. This 
| air pipe, which is lin. in diameter, conducts a supply of 
| air from the blast mains in communication with the fan, 
| and it is provided within the chamber of the gas valve 
| with a short nozzle, ¢ (see Fig. 5), which directs the cur- 
| rent of air downwards into the exit branch, C. This exit 
| pipe is furnished with a three-way cock, as shown in Fig. 4, 
| by means of which the supply of gas and air can be directed 
| into either of the branches C’ and C”, by which it is con- 
| ducted to the heating rings. The arrangement of mixing 
| Pipes, shown in Fig. 3, is situated against the wall of the 
| shop, so that it is quite out of the way, while the heating 
| rings are, when in use, placed at those parts of the shop 
which are most convenient. When not in use, the rings 
| can be readily detached from the india-rubber pipes, D, and 
| placed on one side. 
| The apparatus we have described was originally devised 
for the purpose of softening steel engine tyres, which had 
| become too hard to be turned up without considerable 





trouble. This purpose it fulfilled capitally; but in addition 
to this it is now used for expanding engine tyres when they 
have to be removed from, or placed upon, the wheels, and 
it is found to be a most efficient and convenient arrange- 
ment. In using it the gas is first turned on and lighted, 
and the supply of air is subsequently added gradually until, 
by the appearance of the flame, it is seen that the propor- 
tion which gives the most intense combustion has been 
reached. At present, the gas apparatus is employed at the 
Metropolitan Railway Works for heating the large engine 
tyres only, the carriage tyres—which are more readily 
handled, and which generally have to be dealt with a 
number at a time—being heated in a circular fire. The 
time occupied in heating one of the engine tyres by gas, to 
an extent sufficient for placing on a wheel, is about 20 mi- 
nutes ; but the time is a secondary consideration compared 
with the general handiness of the apparatus, and the fact 
that it is always at once ready for use when wanted. The 
apparatus also possesses the advantage of rendering the 
overheating of a steel tyre impossible. 

We may mention here that some ten years or *0 ago, an 
apparatus for heating tyres by a mixed gas and air flame 
was tried at the Great Eastern Railway Works, at Sirat- 
ford, by Mr. Harrison, the foreman of the boiler shop there. 
This apparatus, however, differed from that in use at the 
Metropulitan Railway Works, in the fact that instead of a 
supply of air being drawn from the blast main, the mixture 
of air and gas was effected close to the point of ignition, as 
in the ordinary Bunsen burner. 

In workshops where bat a moderate number of tyres 
have to be dealt with, such an apparatus as that of which 
we give engravings, will prove exceedingly useful, while 
we believe that there are many other heating purp:ses for 
which the mixed gas and air flame might be advanta- 
geously employed. In conclusion, we should state that we 
are indebted to Mr. Robert H. Burnett, the locomotive 
superintendent of the Metropolitan Railway, for supplying 
us at our request with a tracing of the apparatus we have 
illustrated. 


enna — Shei Rattwat.—This line 
between St. Jo! 1s hey oer: com 

= 1 miles p | =. 

ground, 





tion. At the last dates there were only 
lay, and the necessary rails and sleepers were on the 
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THE STOWMARKET EXPLOSIO> 

Tae proceedings in this protracted and exhau 
tigation were resumed on Monday last before Mr. Marriott 
the local coroner. Captain Majen i@, B.A. whe was sent 
down by the Llome Secretary to assist in the investigation 


tive inves 


and Professor Abel were again present, as were a Mr 
Keats and Dr. Dupre, analytical chemists, from t Privy 
Council Office and the Metropolitat Board of Works. Mr 





Bastace Prentice was questioned on certain points relating 
@ the manufacture of gun-cotton and to the works by the 
eorener and Captain Majendi In his replies he explained 


thet what he meant by free acd was seid uncom): with 
alkali or any other substance. He was firmly of 

that even if the cotton in the magezine had ignited ng 
pure gun-cotten, we pr ime—it might have inflamed 
tmegazine, but would pot have caused an explosior 

two years since some of the company's cotton ignited at 


Peorhyn, when it simply inflamed but did not ex; 
Gan-cotton inflamed at a less heat than 340 deg. . 
net think the explosion hed been caused by infaming but 
by detonation. If one dise of gun-cotten only were ex- 
ploded by a ! 





mator, that one dise would cause the w e 





of the gun-cotton to explode He did not belie a det 
neater could porsibly have got into the megezine, as the few 
there were at the works were k pt very strictly his 
own charge. He knew of nothing that would se ti 
impurity or decomposition in the cotton except the 

of free acid lt would, however, have been for 
euch » large quantity to get into it, asshown by t sm ples 
from Upnor, unless it was wilfully plewed ther gut 
there through gross negligence. The object of putting 
chalk into the cotton was to prevent the presence of { acid 





by absorptive. He still beld that if an atom of impur 
cotton got into the magazine it would cause an explosio: 
He believed that the acid discovered in the | poor cotton 
was designed!y placed there, the acid having been put int 
th») tanks outside the poacher-bouse, which were pn pro 
tected, thus fermwing a weak pint in the works 

Captain Majendie beerved, that the supposition that som 
person had deliberately and wilfully put the acid in the 
cotten was 60 very serious, that he must ask Mr. Prentice t 
repeat bis reasons for his conclusions upon that point, ar 
also to state if he still adhered to his belief. 

Mr. Prentice stated that he still adhered to that conclu 
sion, and his reasons for so doing were, firstly, that the gun 
cotton eamples sent back to them from Upnor ¢ 
euch a state that it could not possibly have passed their 
test; secondly, they had the fact that the acid was distributed 
unequally through the masse; thirdly, that no cotton that 
had been washed could have contained such a quantity of 
acu; fourthly, the quantity of chalk with it showed that it 
had been passed by them. He considered that the quantity 
ot acid discovered in that at I pnor Was even in excess [ 











astie were in 





that which would be in after the cotton wae first rinsed. No 
ree acid had been discovered in the rinsing cotton, he ther: 
fore argumed that it bal been put inte the Government 
cotton im order to prev nt the Government contract trom 
passing. or for some such purpose, and not with the view 
estroying life and property. He, however, knew of 1 


circumstance that could lead any person so to injure ¢ ither 
the Government cr the company 

Mr.James Baxter, clerk to the Gun-cotton Company 
gave evidence touching the quantity of gun-cotton sent 


away, the times of deliveries, the juantities in store at the 
time of the explosion, the registering of the tests, and 
various other similar matters, which were for the most part 
simply confirmatory of evidence previ usly given by Mr 


Trotman, Mr. Slater, and Mr. Prentice 

l’rofeseor Abel was the next witness, and to a considerablk 
extent his evicence was naturally oniy a rr petit m ol mt 1 
that had been previously given. He first referred to the 
testing of samples of both Government and mining gur 
ecovton taken from the works after the explosion, and also of 
samples from Upnor. The former he stated were all found 
pertect, whilst of the Upnor samples some were very acid 
ihey differed in their degrees of acidity, some having under- 








gone partial decomposition, whilst others were only slightly 
acid. Some of the samples were exposed to the « air in 
a room, and when subsequent), y examined were found to 
have lost > Of the dises in the boxes at Upn 

OnLy & SMA prot tion in each be x—sometimes not more 


than three—was fo and to be strongly acidified. The examina- 


i showed that there was only a small proportion of really 
bad gun-cotton distributed through a large proportion o 
good material. He could not account for the presence of the 
sulphurie acid, and, from hie knowledge of the process 

manutacture at Stowmarket, he was convinced that it was 
quite impossible for gun-cotton as he found it to have passed 
through the whole of the processes, and to have been left un- 
touched. The acid must foe found its way into the cott 

ither by accident or design, after the conclusion 





y operations. Cotton in the condition of the | 
would be lable to rapid decomposition, the result 
would probably be igtition, end if that took place in a con 
fined space the resuit would approach an explosion Th 
only conclusion to which be was ied, was that the explosics 
was the result of the ignition of e« me very impure gun-cotton 


promoted and aceelerated by the heat of the weather. Ke 
pg to the circumstance of a mass of sincke having beet 
ed by some of the witnesses, Professor Abe) observed that 
sctieally there would be no smoke from pure gun-cotton i 
guted if, however a large quantity was i 
¥ aid he a8 t em ke caused by sleain and nilrous tap urs 
and if the expiowon were violent and destructive, it would 
cerry with it dust and finely divided matter which wouk 
exactly resemble smoke. Lhe stalulity 


nited ¢ . 
gz ea her 





gua-cotiom War 


quite possible ip the earlier days of ite manufacture at Stow: | 
merket with careful manipulation, but the new process 
rendered stability much more certain. There were at Wool- | 








wie b pumerous campies of gun- colen Sx oF seven years < « 
made by the early process, and which remained unchanged 
Imperfect purificatagn was.one cause Of instability in gue 


| 





his had been quite overcome by the new method 
of manufacture. He thought the present site at Stowmarket 


waa not a proper one for the storing of gun-eotton. As re- 
garded the works he did not think that further precautions 
were necessary for their protection. He had not heard tha 

run-ceotton could not be exp 1 except by detonation, and 






































' 
ex penence—and Upon Scientinc MeN geheraiiy as regar d 


| fracteur Company at ( 


he had not authorised the publication of certain circulars, | 
in which this was etated to be t cas In the open air, | 
however, it was not possible to ex run-cotten exeept by | 
letonation; the degree of confinement would determine the 
extent of the ext : The gun-cotton ordered by the | 
Gove ment from Stowmarket was intended for use in tor 
pedoes and for engineering works The torpedoes would 
heen carried th lds of ehips to various points and 
] A” ibave been no great danger of an 
explosior g ect gun-eotton in the tropics, be- | 
. t would never have t n pass l. Samp es of imper- i 
i cotten had been stored in magazines at Wool- | 
“ eed to the sun since 1866, and still remained there 
: ’ The Professor thought that every effert should | 
be made to assure the pubiie ft i by further experiments 
before gun-eotton was stored in large quantities anywhere. | 
At this stage the proceedings were adjo d to the follow- | 
ing day Upon their resumption, Professor Abel was re- | 
da furtt samined. The substance of his evidence, | 
whieh was ve engthy, was simply a repetition in different 
phrase gy and with a little more detall of that given by 
on t preceding day, and which we bave a mmarised ; 
above I ence was then taken touc » death of Mr 
Kdward Pr i and aleo as to the workir f the telegraph 
i in transmitting the results of the teste. Foliow- | 
; 1 this eame the evidence of Dr. Odling, F.R.S., who | 
testified to having examined samples of gun-eotton taken | 
m the works, some of which were devoid of acid reaction | 
and were in fact sound, whilst other samples were in @ very 
ecom posed ¢ lition. He had a tested some uniinished | 
gun f tt n tak r ir m the works which waa ft 4t in t to be 
i to test paper The remeinder of Dr. Odling’s evidence 
referred to the | nditions under which explosion would ocear 
and to the perfect safety of the Al | process of manufacture 
as carried out at Stowmarket. He thought the acid had | 
en added to the dises before they were placed on the driers 
Mr. Trotman was then reealled and stated that the names 
e two girls missing had been discovered, and that they 


never went to the magazines. 
Mr. T. W. Keates, the consulting chemist to the Metr 


























politan Board of Works, was xt examined and gat 
evidence as to the sta y of ¢ 4 sampl f gun-< n 
taken from works after the explosion, and the unsound | 
r Ion aor 2¢T 6a str af poor Cas At this | 
point the exam ation of Mr. Keates was suspended in c 
sequence of a communication w 1 was made by 
Coulson, a gunmaker of Stowmarket, to the effect that 
« uid pr i a wit ses wo “ . v mystery 
att x to the explosior Mr. ¢ n stated a man 
nar George Smith had told him at the men at the works 
received their wages on Fnday evenings and came beery t 
their on Saturday r ng that ¢ then worked 
are | hurriedly, putting more cotton into the centr 
ga etnan it w i | hat ¢t machine got i 
f ler and that the men threw acid from one place in 
another. On « s-examipation by Mr. Poland on behalf of 
th Gun-cotton inv, J leon declined to say 
whether he had brought Mr. Merriman down. He knew 
Mr. Merriman and also Mr. France who was interested in 
lithofracture. Mr. Merriman objected to the questions put 
Poland and Mr. France to his name being introduced by 


counsel, whereupon Mr. Poland remarked that Mr. Merriman 
had been brought down by a rival manufacturer, that an 

















| the present, will serve for the traffic of six companies— 


| advocacy on beh 


| gun-cotton works should be subject to constant Government 
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evidence, he proceeded to attack the arrangement and 
management of the Stowmarket works and the experiments 
which had been made to prove the safety of sound gun- 
cotton. In conelusion he stated that Mr. France, a jarge 
quarry proprietor, had contributed to the expense of his 
alf of some poor people who had suffered by 
sion. Mr. Poland in reply complained of the loose 
eral attack which Mr. Merriman had made upon 
nourable gentlemen without reference to the actual teete. 
ed that changes in storage were desirable, but that 
the general safety of the works and process of manufacture 
as well as of pure gun-cotton had been fairly and fully 
proved. He pointed out that acid had got into 
after it had left the poachers, and that “it must have been 
put there by desig 
The coroner then summed up the evidence, directing at- 
tention to the salient points. After deliberating for an hour 
and three quarters, the jury returned the following verdix 
That the explosion causing the deaths of persons on whom 
this inquest was held, was produced by some person or 
persons unknown adding sulphuric acid to the gun-cotton 
subsequent to its passing the teste required by Government ; 
at the same time we consider from the evidence adduced that 
there is no danger in the manufacture of gun-cotton in the 
process, but that the drying and storing of gun-cotton 
should not be allowed near a town; also, we consider that 




















ut 
nepection. 

The coroner then said he considered that throughout the 
inquiry Mr. Merriman had very unwarrantably abused Pro- 
fessor Abel. At first, too, Mr. Merriman had denied that 
he was employed by Mr. France, but he now admitted it. 
He had also , denied that Mr. France was connected with any 
rival manufacture, although it was a matter of fact t iat 
Mr. France was in some way connected with the Lit 
ghe, and that Capt ain M ayen 
had, at the request of the Secretary of State, inspected a sit, 
for the manufacture of lithofracteur. 

Mr. Merriman observed that the coroner's remarks apply. 
ing to him did not require a reply in that place. 

he coroner then thanked the jury and the Government 
als for their attendance and services, and the proceed. 
ings terminated. 











Sasttany Exureirion.—The Social Science Association 
save determined, at the request of many persons interested 
mh sar sear reform, to hold an exhibition of sanitary ap; 
ances at their forthcoming annual Congress, which is to be 
held at Leeds, from the 4th to the 11th of October next 
Among the articles which it is intended to receive are fil 
water fittings, taps, standpipes, and pumps, closet apparatus 
and plans of improved workmen's dwellings, public 
baths and washhouses, gymnasiums, eottage and tem 
hospitals, i lustrations of various disinfecting 














z r 

hospital ambulances, illustration of farm drainage and ir 

gation Wores, specimens of preserve d meats and other dietetic 

articies, limuproved Cooking apparatus, warming and venti 
ti 


lating apparatus, &c. The exhibition is intended to bring 
ur ter 7 the notice of health officers and the many men in- 
terested and experienced in sanitary questions in various 
parts of the kingdom, who usually attend the Congress, the 
atest appha e, having for their object the im- 
provement health, and will probably form a 
useful as well as an attractive feature of the meeting. Every 
information may be obtained on application to Dr. Robin- 
son, Honorary Secretary of the Hea ith Department, Social 
Science Offices, Leeds. © : 





Starion.—From Friday last 
tham, and Dover Company first ran their 


trains into the Mox rgate-street Station, that terminus, 


MoorGate 








tropelitan, the M 





itun District, the Great Western, 
. Midland, and the London, Chatham, 
mpanies. The Chatham and Dover Company 
' 


q f 
the Great Northe 
and Dover ¢ 





| added 60 trains, in and out, to the day's work, which brings 


attempt had been to concoct evidence and he was 
entitled to show how this had been done. Then ensued a 
scene in the court, Mr. Mer n declaring that Mr. Poland 
was endeavouring to | ipa Gov ent u ly <u 
o Abel was ing thr r four thousand a year 
1 « I ng tl Mr. Fra was « ting 
ffensive epithets to him a s8 the ta : 
The man Smith was then sent for, and he stated that he 
had seen double the proper quantity of cotton put into the 
centrifugal machine that ought t been, and he had 
seen boys cop cotton from one tank to another without wash- 
ing it. Cotton had also been 3 it into the tanks without | 
having been in the centrifugal machine at all. He was} 


had not 


formerly employed at the works asa blacksm 
t At this 


seen the works for a { rtnight 





lore the «¢ xp 
stage the inquiry was adjourned for the night 

Upon their resumption on Wednesday, Mr. Merriman 
stated that Mr. Fran a large quarry proprietor, who had 





used gun-cotton for quarrying purposes, could give testimony 
which would upset many the 





ting that substance 
He, however, did not call Mr. France as a witness. alth ugh 
the coroner gave him the opport mity of so doing. Mr 
Keates was then recalled, and gave in detail the results « 


his examination of the gun-cotton samples sent to him for 


wasmuch as he had conducted his examination of the gun- 


an, his evi- 


Cotton sam pies in ¢ I nection With that L bet 

ence in no way differed from that of Mr. Keates upon 
material points 

The available evidence having been exhausted Mr. Merri- 


man said he took it to be the 





t both Captain Majendix 


| and Mr. Lakeman (the factory inspector) to tender them- 


Selves 28 Withesse Mr. 1 ikeman said be had no evidence 
to offer which would throw any light wpen the ol ject of tl 


nquiry. Captain Majendie made a simular statement, adding 
hat be he ped he knew bis duty without apy hints or sug- 
_estions from Mr. Merriman 

Mr. Merriman then addressed the jury observing that the 
explosion at the works had been followed by an explosion 
of theories ybout the safety of gun-cotton. After a gross atiack 
upou Protessor Abel—than whom he said he had never met 
a more infatuated man in the whole range of his scientifix 





j that purpos« His evidence was in effect similar to that of 
previous scientific witnesses, with regerd to the probable 
cause of the explosion. Dr. Dupre followed Mr. Keates, and | 


the number of trains using the station to a much higher 
figure than at any other station in London, the trains re- 

ived and despateied at Moorgate-street being now above 
1000 per day. Divided management in the condact of 
an extraordinary traffic would, as regards control of p 


and signals, inevitably prove fatal, and it is accordir 











’ 
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wisely left, by the companies interested, in the hands of 


Mr. Myles Fenton and his responsible assistants, who 
direct the whole of the trains entering ‘and leaving 
the station. The new station of the London, Chath 

and Dover Company at Moorgate-street consists of & 
ly, with a platform on each side. Ti 

is the same accommodation as is provided for the . 
land and the Great Northern Companies. The booking- 
office accommodation provided by or for the Chatham Com- 
pany is betier than that shared by the other five companies, 
but that is not saying much. The attentions paid, and the 


b 
’ 


single line on 











ervices fait/y Gue to passengers arriving at the station 
eab or other carriage greatly need to be improved and i- 
creased. there is no station entrance in Lendon more 
infested by disreputable characters than that at Moorgste- 
street, now a terminus used by comparatively “ jong- 
journey travellers, im addition to the passengers by tne 
Underground ine, who have not usually much luggage. A 
better attendance of railway servants at the entrances to the 
booking offices would save money and avoid discomfort 
travellers. The eastern extension of the London, Chatham, 
and Dover from Biackheath-biil to Nunhead would have 
been opened ow Friday also, it was expected, but the opet- 
ing has been deferred for a short time to enable the con- 
tractors to finish the works more completely. The essters 
extension will give a communication between the south side 
of Greenwieh and the Crystal Palace, Clapbam Junction, 
Vietoria Station, Ludgate, Moorgate-street, and nearly 4” 
other railway stations. 
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RECENT PATENTS. 





Tne following specifications of completed patents are all 
and that year should be given | 
| tually the combined attacks of the heavy gans that were 


dated within the year 187' 
in ordering them, at the annex d prices, from the Great 
Seal Patent OF Chancery -lane. 


No. 2551, 6d.) Andrew Barclay, of Kilmarnock, patents 





arrangements for heating blast furnace charges before | 
According to these | 


their admission to the furnace itself. 
plans jets of air are forced into the furnace, by the aid of 
sieam jets, at a point a short distance below the top, and 
flues are prov ided for con g the products of the com- 
bustion thas set up, past the charging bell so that they 
sy act upon the charge which happens to be resting ow 
the latter. We do not see what advantage Mr. Barclay is 
likely to obtain from such an artangement. The patent 
also includes making the charging bells of blast furnaces so 
that water may be caused to circulate through them. 
(No. 2557, Is. 6d,) Joba Tatem Rich, of 430, Library- 
street, Philadelphia, patents varions arrangements for ad- 
sir to boiler furnaces and) stoves. We have not 
heen able to discover any novelty in these plans unless, 
perchanee, there may be anything new in the form of per 
forated “ roseties” which Mr. Rich applies at the inner ends 
s air passages for the | ”g the air, 
and the existence of which in most furnaces would, we 
fancy, be of very limited duration. 
Philippe Kochs, of Manchester, patents 
a simple, but ingenious machioe for tapping nuts which we 
which, therefore, we need 


luoectin 
suc 


mit 6 





of | se of distributi: 


urpo 


intend to illustrate shortly, and 
not describe here. 

(No. 2572, 
US., patents, as the agent of H 
ld, U.S., the 





Russell Taber, of Fairhaven, 
Perkins, of Mans- 
cord twisting machine 


104.) Joh: 
ward 
arrangement of 








illustrated by us on page 417 of our last volume, 
No, 2581, 10d.) Thomas Moore and Charles Arthur 
Head, of Stockton-on-Tees, patent an arrangement of 


pulley block in which the wheel 


es has cast in one piece with 


over which the hand-chain 
it a pinion which gears 








nto an internal wheel cast on the wheel over which the | 
hoisting chain is led. The axes of the driving and hoisting | "e4 
wheels are formed in one piece, an intermediate cranked 
r giving them their sary relative positions. 


€ one 


ogement is a very sim] 
284 und Alexander Morton 


ls, Gd.) John Hill 








Strathern, Coatbridge, patent arrangements of wood | 
working machinery capal of sawing wood inte planks, 
and at the same time grooving or rebating the separate 
planks sv formed. The patent also includes arrangements 
of feed motiona which we could scarcely explain clearly | 
without the aid of drawings 
No. 2586, 18:60.) John Brunton, of Great Georg 

street, and Richard Christopher Rapier, of Westmiuster- 
chambers, patent arrangements of locking gear, &c., for 


railway which we could not describe briefly, 


but of which we may probably bave something {(o say on a 


switches 


future occasion 
No. 2588, 10d.) Robert Elsdon, of Brockham, patents | 
an extraordinary arrangement f upling the wheels of 


tend 
yups and couples 


locomotive engines and 








wheels inte g 


f 
of 


wheels of each group by 


means coupling rods moving in 


t 





h the crank pins work, while the 
I her rods, each of which is 
conneXion $0 that the rod 
ogies to which the groups 


ral groups 


ve 


in two parts with a spri 
may elon 


mad 


ate or contra as ti 





of wheels belong pass round curves! This idea of employ- 
ing spring coupling rods is new and startling; but ii un- 
fortunately happens to be open to the trifling objection 
that it, of course, would not work. 

No, 2590, 4d.) James Hk rson, of New York, patents 
improvements in the mode of carrying out his process of 
purifying iron. According to these plans the powdered 


f ides or fluor spar mixed with metallic oxides are mixed 
with water and charged into the moulds which are subse- 
jsently to receive ihe metal to be purified, the moulds being 
of course allowed to dry before the metal is run ia. 


(No. 2600, 84.) Thomas Russell Crampton, of Great 
George-street, patents arrangements of furnaces worked 


with powdered fuel. The leading feature in these plans 
is that the materials to be melted or heated are placed 
the bottom of the furnace and are heated by jets ol air 
mixed with powdered fuel whi 
on to them, the products of « 
+} 


at 
h are projected downwards 
nbusticn returning upwards 
rough the furnace. 

No. 2605, 8d.) William Brown, of Saint Mary-street, 
Portsmouth, patents a form of paddle wheel having the 
floats made each in two parts placed incliued to each other 
80 as to form a series of Y's round the periphery of the 
wheel, This is an old plan, and it is almost unnecessary to 
stai¢ that it is far from possessing the 
sanguine inventors 


aavaniages W 
have claimed for it 


_, Tae Lovisvitie Caxat.—A committee of the Cincionati 
Chamber of Commerce recently made a report to that body 
on the progress of the enlargement of the Louisville and 
Portland Casal, having passed through that work in com- 
pany with General Wetzel, U.S. Engineers, who is in charge 
of the improvements round the falls of the Ohio. The com- 
mittee expresses an opinion that by Uctober 20 boats 335 ft. 
long and 80 ft. wide will be able to pass through the locks 
and channels excavated through solid reck. The total pro- 
bable cost of the work is set down at 1,263,200 dois. or 19,700 
S04. more than the original estimate. 








| be desired 


Mr. Elsdon divides the | 


guides and carrying | 


hich | 
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SHOEBURYNESS EXPERIMENTS. 

A rew parting shots were fired the other day at the old 
Millwall target, the “ virgin shield,” that resisted so effec- 
trained against it in 1868. This shield, in common with 
many others that have resisted, according to their respec- 
tive abilities, the attacks of heavy metal and much powder, 
and stand now pitted and battered relies of those numerous 
struggles, are, we believe, consigned to the scrap heap, aud 
will seon be sold as old iron. For one reason, perhaps, the 
War Office will be glad to get rid of the Millwall shield: 


so long as that target stands at Shoeburyness, it remains a 


| constant reproach to the authorities who rejected it in 
| favour of more official but Jess effective devices. The target 


designed originally, very properly, with a view to economy, 


was not the most favourable example of the form it em-j| 





public traflic in the Argentine Republic, 424 miles in course 


of construction, 1954 miles surveyed or being surveyed, and 


531 miles conceded to private companies. At the correspond- 
ing period of 1870, there were only 458 miles open for public 
traflic, 60 miles in course of construction, 400 miles under 
survey, and 210 miles contracted for. The surveys of a line 
from Cordova to Tacuman have been concluded. : 


Telegraphy in the Greek Archi, 2 English 
telegraph company represented locally by Mr. Mensavino 
has been busily engaged in operations for uniting the whole 
of the islands of the Greek Archipelago with the mainland 
by electric wire. Mr. Binney of the samme company left 
Svra recently for Cyprus and Rhodes to decide upon the most 
suitable spot for laying the submarine cables. ihe comple- 
tion of the enterprise will prove advantageous throughout 
the Archipelago, 


Chilian Steam Navigation —Certain efforte of the agent 


bodied, yet the results obtained from it were so remarkable | of the Compania Chilena de Vapores to extend the company’s 


that the Russian Government eagerly accepted the system, | 


and ig to-day adopting it universally. Perhaps some day 
we may follow in the same steps. Meantime we trust that 
if the target is removed, it will shortly be Yeplaced by 
another ou the same system, which Mr. Hughes is, we 
believe, now constructing, with the view of bringing it to 
England, and exposing it to the severest trials of our 
heaviest ordnance, 

Five rounds of Palliser’s projectiles from the 9-inch 
gun, at 50 yards range with battering charges, were 
fired on the old target the other day, the results being in 


all respects similar to the earlier attacks made in 1868, 
he shield remained effective, despite the heavy fire it trad 
received collectively upon its small area. 

Targets Nos, 34 and 35 were also fired at at Shoebury- 


ness on a recent These targets, which we have 
; d and illustrated, are composed—the first, 
of a 14in. solid plate, with 15in. backing and a double 
§ in. skit ond of an 8 in. plate, bucked by 9in. of 
timber, at the 


occasion. 
already descril 


the s¢ 





of timber, the whole 





being lined with two 
former 6 rounds from the 1Ll-inch gun were 
he projectiles weighing 535 lb., and one 





it 

the 12 i gun, shot weighing 586lb. Nine rounds were 
fired at No. 35 Targe Of these 6 rounds were from the 
| 12-inch gun, throwing both shot and shell; two were from 
the ll-inch gun, and one from the 10-inch gun. The 
range for the most part was 200 yards, and tie powder 


barges 851b. The result of this practice appeared to show 
a decided superiority of the solid 14-inch plate target over 
the compound one, the penetration in the former instance 
much less than in the latter, moreover the solid plate 
re difficult to pierce, maintained the target in a 


being 
ing m 





better condition, Sir John Brown and Messrs Cammell 
are approaching mre and more nearly to perfection in the 
manufacture of armour plates, but while so little is left to 


in this respect, much has yet to be done with 
of the It will be long be- 
authorities produce a better backing 
condemned to final de- 
Millwall shield. 


regard to the backing 
fore our War Office 
than the one which now stands 


behind the 


targets. 


FOREIGN AND COLONIAL NOTES. 
Paris, Lyons, and 
this great system came through t 


Mediterranean Railway —Although 
» war pretty well as re 


gards an absence of great injury to lis way works and plant, 
still it appears om further examination (hat the amount of 





loss sustained was larger than the sum given 

That sum only represented the loss sustained ti 
y rey 

military decisions of the Vrench authorities, whe 





rough the 


once 


for loss sustained through 
ihe company’s works in and néar Parw were also injured 
during the communist insurrection; but upon the whole, 
we may repeat that the company emerged from the terrible 
conflict with less loss than might perhaps have been antici- 
P sted, 

There are 1228 niles of tek gtaphie 
the Argentine Kepablic and 2650 
during the ensuing year, making a 


Argentine Tele praphy— 
wire already at work in 
we will be 


33508 miles. 





miles m 
total of 
and Parana to the east. It will also shortly be in in- 
stantaneous connexion with Santiago del Estero, San Luis, 
and Corrientes. 


west, 


Cape Breton Coal.—The coal trade in Cape Breton is im- 


| proving, mines which had been closed for years have recently 
| been soid and re-opened. 
| is one cause of the gratifying change which has taken piace. 
| This railway is being rapidly pushed on, and should it be 


A railway now being constructed 


completed by November very large shipments of coal will 
tak piace. 

The Anglo-Bratilian Railways—A Bill autherising the 
of the Anglo- Brazilian Kailways has become law in 
Under the provisions of this Hil the Minister ot 


purenase 


bo Paziie 


| Agriculture has ordered immediate surveys aad estimates for 


be prolongation of the Pernambuco and Bahia lines towards 
the some San Francisco river, for whieh object an appropria- 
tion has been voted. 

The Grand Trunk at Montreal ~The Grand Trunk Cam- 
pany’s wharf track is now laid to the Richelieu Company's 
shed. Its further extension will be proceeded with until the 
track is laid to the Quebec Gate barracks, and next year it 
will be continued to Hochelaga. 

Railways in the Argentine Republic_—We are officially 
informed that there are now 551 miles of railway open for 





| lines. 
round from | for orders, but the various tirms are looking out with energy 
| for new contracts and are hopeful of success. 


more than 
broke down works when they had better have left them 
The whole loss sustained by the action of the French 
suthoritics was 46,0001. but to this must be added 50,8001. 
the preceedings of the Germans. 


line of steamers as far as Panama are stated to be meeting 
with success. The greater part of the shares reserved for 
Lima are stated to be already subscribed tor. 

Canadian Pacifie Rrilway.—The Canadian Government 
has decided to proceed with the Canadian Pacilic surveys 
during the winter. It was at first decided to close operations 
with the fall, but on the report of Mr, Sandford Fleming the 
plan has been altered. A winter survey in British North 
America must necessarily, one would think, be a v ry rough 
affair. 


American Steam Navigation.—A movement is in 88 
for starting an American line of steamers between New 


York and Antwerp. It is even urged that the line could be 
conducted without asubsidy. Emigrants from Belgium have 
now either to go to Havre or Southampton fora shipping 

ort which invoives loss of time and much additional expense. 
Te is thought also that a large proportion of the grneral 
European emigration to the United States might be diverted 
through Antwerp. 


The Belgian Coal and Iron Trades —The Belgian coal 


rear of which comes a 6in. plate, backed by | trade is in an active condition, upon the whole, although 
} in. plates, 


suffering from searcity of rolling stock upon the railway 
in the iron trade the rolling miils are not too well off 





Dararsace or Honwsny.—In the late Session of Par- 
liament an Act was passed for carrying out an arrange- 
ment made between the Metropolitan Board of Works aad 
the Horasey Local Board of Health, whereby the drainage 
of the district under the jurisdiction of the Local board 
was allowed to pass into the northern high-level sewer of 
the Metropolitan Board, and find its way ultimately into the 
Thames at Barking Creek. The conditions on which the 
sewage of the district is to be permitted to pass inte the 
metropolitan system of sewers are that the storm waters are 
to be separated as far as practicable from the sewage, and 
the discharge at the outfall not to exeeed 500 cubic feet per 
minute. The Local Board are to construct the outiall sewer 
and all necessary connecting works, and to pay the Metro- 
politan Board the sam of 10,0001. in respect of the cost of 
the origival construction of the main drainage works, apd 
also to pay for the future by means of a rate on the same 
terms, and for the same time as the parishes within the mo- 
tropolitan area; the amount annually required to meet the 
principal and interest of the main draimage debt, aud fur- 
ther to pay annually their share of the cost of maivtainipg 


| and working the muin drainage system. The estimated éost 


of carrying out the scheme is 50,0001,-of which amount 
10,0002, is to be paid to the Metropolitan Board, 10,u007., 


last week. | the cost of the outfall sewer, 14,000/. for the internal drain- 


age, and other items 12,0007. A tender for the execution of 
the works has been acrepted by the Local Board, subject to 
the approval of the Secretary of State for the Home Depart- 
ment, pursuant to the provision of the Act of Parliament. 


A Geruan Navat Isvestion.—The Bromberger Zeitung, 
in a letter from Dautzic, gives some particulars regarding 4 





Buenos Ayres iw at present in electric 
communication with Cordova to the north, Kio Cuarto to the 





| the machines have all been turnished by 


curious and interesting addition to the German fleet. Turee 
boats are just now in course of construction in Devrient's 
dockyard, the destination of which is to place torpedoes 
under, and thus to destroy an enemy's ships. These bouts 


| are built almost entirely of iron, aad, being about 60 ft. long 
jand only 6 or 7 ft broad, they have nearly the form of a fish. 
| The deek is not flat, but round, so as to be but little exposed 


to damage from an enemy's shot. While employed in active 
operations no ove will be visible on board. Comtrary to the 
usual system, these boats will be steered from the bows; and 
on the deck, above the rudder, there is a slight elevation to 
allow the steersman to stand on his feet, oath small opening 
about an inch wide to serve him as a look-out. As they are 
intended to operate close to an enemy's vessels the armour 
will be as thick as is consistent with high speed. The most 
curious part of the invention, perhaps, is that the tiny screw 
steamers. or barcassen (long boats), as they are called, use 
petroleum as fuel, which 4s contained in a number of iron 
receptacies in the stern, of sufficient thickaess to be imper- 
vious to projectiies. The chimuey is so spall that 1 can 
scarcely in auy case be bit, A narrow gallery, about a tout 
broad, and enclosed by an iron chain, runs round the boat. 
DtOvhel sad 
Wagenkowcht, so that the boats have been produced in 
Dantzic trom stem to ster. The hold for the twrpedovs is 
in the middie of the boat, as well as the quarters of tue crews. 
One of the barcassen bas already been isunened, and is oniy 
waiting for her engine. ‘The two others are still on the 
stocks. A liliputian steamer has also been constructed ia 
the same dock yard, in whieh the i of the harbour works 
will be able to go on his rounds with great rapidity. Ihe 
whole thing is not larger than an average-sized rowing boat ; 
it has no deck, and io the middie is the miciature steam 
machine, which ismo miore than 2 ft. ia diameter, aud re- 





quires but little atteution. 
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THE STEVENS INSTITUTE OF TECHNOLOGY, HOBOKEN, U.S.A. 








We have so frequently placed before our readers de- | 
scriptions of American machinery and examples of trans- | 
atlantic engineering, that we take especial pleasure in being | 
able to offer, in our present issue, an account of a represen- | 
tative American School of Engineering. 

The Stevens Institute of Technology, of which we give 
external views and the floor plans, is one of those institu- 
tions in which our cousins across the water propose to train 
the engineers who are hereafter to design their steam 
engines and machinery and to plan their manufactories. 

An examination of the course of study offered together | 
with the plan of the building itself will show how promptly 
and completely the American mind accepts and carries out 
the idea of the thorough technical education of the rising 
generation of engineers. 

This institution is situated in Hoboken, New Jersey, a 
city of perhaps 20,000 people, which is separated by the | 
Hudson river from the city of New York. The city forms 
really a suburb of New York, its inhabitants being gene- 
rally engaged in business in that metroplis and communi- 
cation being kept up by means of powerful and finely 
appointed ferry boats. 

The school was founded under the provisions of the will 
of the Jate Edwin A. Stevens, the last of the sons of John 
L. Stevens, the celebrated competitor of Robert Fulton in 
the introduction of steam navigation in America, A brother | 
of Edwin was noted as the designer of the ironclad Stevens 
Battery, the first and one of the most cleverly designed 
ironclads ever laid down. 

The trustees appointed by Mr. Stevens to perform this 
great work, have evidently determined that the Institute | 
shall lack nothing that may be required to make it one of | 
the highest character as a school of mechanical engineering. 

The building is an imposing structare designed by a well- 
known architect, Mr. Upjobn, of New York. It is con- | 
stricted of hard blue trap rock, with brown stone trimmings. 
Our engravings exhibit its appearance and arrangement so 
well that we need not oecupy much space in its description. | 
In the basement are the engines and iron and wood-working 
machinery, and the steam boiler which supplies steam for 
heating and for the engines. Here, too, are large oxygen and 
hydrogen tanks in which those gases are kept under consider- 
able pressure. From these tanks pipes are led to the several 
lecture-rooms. In the basement also are the several heating | 
and melting furnaces required in the study and practice | 
of metallurgy, and a powerful magneto-electric engine. On 
the first floor are the library and model-room and the 
physical laboratory. Each is a large room lofty and well | 
lighted. The library will contain technical works almost | 
exclusively, as the student will have no difficulty in pro- 
curing non-professional books elsewhere. In the model 
cases are some of the finest apparatus and mechanical 
models that can be procured, embracing many of the 
Redtenbacher series by Schrotter of Darmstadt, and by 
Schroder of Frankfort-on-the- Maine, 

Ollivier models and many others of American make, | 
illustrating peculiarities of American and English practice, | 
sre to be seen here. The physical laboratory, to which | 
special attention has been given, is finely equipped with | 
every description of apparatus required in the special in- | 
vestigations here pursued. In the rear and opening upon 
this floor is the large lecture-hall which is capable of seat- | 
ing 600 people. The stage is provided withwater, gas, | 
steam, and galvanic battery counexions, and shafting from 


| chemistry as study, private laboratory, and a room for 


| ing are the lecture-rooms of the professor of theoretiz or 


| mathematical department fitted up with desks, black boards, 


| trance is a room which is used as a cabinet for optical ap- 


7 7 


which power may be taken by which to move an electro- | 
magnetic engine or other heavy apparatus. | 
The whole of the west wing is devoted to the subject of 
chemistry, the lower floor containing the laboratory and 
| balance-room, on the second floor is the lecture-room, and on 
the third floor are the rooms assigned to the professor of | 


| 
| 


special investigation. 
On the second floor at the eastern end of the main baild- | 


rational mechanics and that of the professor of physics. In 


| both these rooms the lecture tables are fitted with all the | 


conveniences described as connected with the stage ia the | 
large lecture-hall, and each is well provided with apparatus. | 
At the opposite end on this floor is a room for the use of the 


and other accessories, | 
Adjacent to this room is the lecture-room of the professor 
of mechanical engineering. Here are the usual desks and 
black boards required in lecture-rooms. At one side are 
large cases for apparatus and models, the latter includ- 
ng some beautiful specimens, among which may be men- 
tioned the beautiful model of Penn's oscillating engines with | 


| feathering paddle wheels which some of our readers may | 


remember to have formerly seen at Elliott Brothers in the | 
Strand. In this room will be found models of all of the | 
well known and successful types of steam engine, marine 
and stationary, and locomotive and of other machines. 
Here is also a collection of specimens of material and | 
models of the elements of machines. i 

On the opposite side of the room are drawers containing 
working and general drawings of various machines, and 
many engravings of appropriate character hang upon the 
walls. 

On the same floor and immediately over the main en- 


Here is the optical collection—including the 


Martel 


paratus. 
celebrated “‘ Bancker collection” of Philadelphia 
by the late Mr. Bancker, of Philadelphia, pronounced by 
YAbbé Moigno (Cosmos 1859, p. 55) the finest in the 
world. ‘The private rooms of several professors are also on | 
this floor. 

On the third floor are to be found the drawing depart- 
ment, rooms for photographic work, photometry and electrical 
measurement, and the workshop of the instrument makers 
to the Institute. The room in the tower is arranged for 
acoustic experiments. 

The building is also well supplied with store rooms, 
water closets, cloak rooms, &¢, 

The candidate for admission to the courses of study pur- 
sued at the Stevens Institute of Techtology is required to 
be at least sixteen years of age, and to exbibit mnusual 
proficiency in the ordinary preparatory studies. Entering | 
the Institute, he during the earlier part of his course con- | 





| tinues his training preparatory to entering upon the tech- ’ 


| 

nical courses. He enters upon the technical studies of the | 
department of mechanical engineering at the termination 
of his second year, although previously as well as sub- 
sequently to this date he is given every opportunity to 
become familiar with principles involved in the way of 
tools and with their manipulation in the workshops of the | 
college, and he is regularly taught in the drawing fooms 
during the whole four years of the course. } 
The studies in engincering embrace the subjects of the | 


' 
| 








trades, 


tion of such knowledge to the 
structing of the more important machines, as the 
prime movers, are recognised as of primary impor- 
tance. Lectures by ts on special subjects 
will to a limited extent form « part of the general 


At his graduation the student will be expected 
to read a thesis relating to some professional sub- 
ject, and his success in this direction will be a 
strong indication of the manver in which he has 
ptt by the unusual facilities offered him. 

ing his course in the department 
the student is also pursuing advanced laboratory 
courses, both in the chemical and the physical 
departments. 

In the former he makes anal yees qualitative and 
quantitative, organic and inorganic, and in metel- 
lurgy, and generally in directions that aid most 
effectively in bis professional work. In the latter 
he makes investigations of physical laws, and 
enters vpon the wide range of research in which 
his work contributes to the increaseof physical 
knowledge as well as assists him professionally. 
His labours in the determination of physical con- 
stants, in accurate measurements of weight and 
volumes, and in the decision of the most probable value of 
his readings, are the more prominent and useful results of 
his work here. The usual courses in French and German 


| and in general literature are also provided. 


Finally, the authorities of the college evince an intention 
to make such effective use of the liberal means placed at 
their disposal that erch student may, if he chooses, leave 
them at the close of his course a well-educated man of 
science and a good mechanic, so far as a knowledge of the 
principles of tool using and « limited amount of ectual 
manipulation may make him one. They give him sach a 
foundation of well arranged and thoroughly aequired 
knowledge and such a mental training as shall enable him 
to learn the practical part of his profession rapidly and 
easily and to profit well by the successes and the failures of 
himself and his fellows in the craft. 

As brains, and not merely bricks and mortar, are neces- 
sary to the success of a school, and particularly a schoo! of 
this character, the trustees seem to have carefully selected 
their faculty with a view to an energetic as well as a care- 
ful administration. They are all professional brethren, but 
who have yet to make themselves known to the world 
generally. 

The President, Dr. Henry Morton, is known to us from 
the fact that he has a long time been editor of the Journal 
of the Franklin Institute, the representative mechanical and 
engineering journal of the United States, and as a physicist 


| he has acquired a reputation both as an investigator and as 


a brilliant and successful experimentalist. 
The professor of mechanical engineering, Professor R. H. 


| Thurston, is stated by the United States Army and Navy 


Journal, to be the son of the oldest American mechanical 
engineer now living, and to have received his practical train- 
ing with his father, and his theoretical training and education 
at Brown University. He has been in the Uniied States 


| navy as an engineer officer some ten years, and must have 
| acquired invaluable practical experience, aud he bas also 
| for several years beew detailed to duty as professor of 


Natural Philosophy of the United States Naval Academy 
He has for years contributed occasionally to the columns 


| of the Franklin Institute.Journal, and. other periodicals, 
| lately having written for the former a series of papers re- 


lating to British iron manufactares. His opportunities 
have certainly been most exceptionally excellent, and we 
trust that the result of his work will prove that he has 
taken advantage of it. 

Professor Mayer, the Professor of Physics, though young, 
also is already known as an investigator of high rank, and 
a frequent contributor to American, and an occasional 
writer for our own, scientific periodicals, He has enjoyed 
all the advantages of Continental as well as American 
schools, and has already taught fifteen or sixteen years, 

To Professor Leeds, the chemist, almost similar remarks 
will apply, and great hopes are entertained that valuable 
researches may be prosecuted in his laboratories. 

The Professor of Mathematics, Lieutenant-Colonel Has- 
call, is a West Point graduate and ex-officer of the U.S. 
army of high standing and attainments, and the other of 


the faculty are, we are assured, equally well fitted for their 


positions in the technical school. 
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NOTES FROM THE NORTH 
Graseow, Wednesday 


Glasgow Pig-Tron 


there bas been « marked downward teadeacy ia the price of 
int tor 
and 
those parties who weat in at the low figure must throw their | first of these is built on the edge of the cliffs with a concrete 
This | foundation. Above the foundation the pier is built to a 
| height of some 30 ft.—the material employed being brick. | 
| The foundation of the second pier, which is on the bench, | 
formed, | .. Ra i 
liament, an Act was passed authorising the formation of a 
| It is intended to prepare the heavy iron tubes, in which | 


and, by means 


p'g iroa warrants, but it is somewhat dificult to acc 
it. Of course there bas been a consilerabiec rise of late, 


acer. 


jron on the market, and realise some time or ot 


circumstance, together with the fact that there is some 
anxiety about foreiga affairs in the present very sensitive 
ptate of the warrant market, may acovunt for a temporary 
antry Te- 
Pig iron makers’ 
prices rewain unchanged, and there is an increasing demand 

Wednesday's 
yoe month, and 
wing day there was 


depression; bat the goneral iron traie of the c 
mains in @ very satisfactory condition 
for ali kinds of manafactared iron. Last 
prices for warrants were 62s. 8d. to 62s 
t2« 4d. to Gls. Od. cash. On the follo 


practically no change, but on Friday business was done down 
The market was 
ed again 
There was little change yesterday, and 


at Gis. Sd. one month, aad Gis. lid cash 
very flat on Monday ; prices fell, but they impro 
in the afternoon ‘ 
the market to-day has again been flat, and very little doing 


600, Od. cash taken, closing sellers; buvers at 61s. a month. 
The quotations for the No. 1 brands of makers are the 
Summer- 
Shetts, 66s. ; Langloan, 65s. 6d. ; 
The 
total shipments of Scotch iron last week were 12.874 tons 
(\ureign, 8408, and cvastwise, 4466), as against 10,608 tons 
tal increase 
shipments 


w coming into 


—9. 
ie; 


filiowing: Gartsherrie, 72s. 3d.; Coliness, 
lee, O85. Gd. ; Calder, 67s. ; 


Cambroe, 65s.; Gler garpock, 650. 


67s.; Carron, 


The t 


s over the 


in the corresponding week of last year. 
since 27th December last is 123,412 t 

at the same time last year. Carron iron isa 
the Glaegew market in eons le q 
f undries alone it is said that the drlirerics are 
tone per week. The stock in Messrs. Connal and ( 
at the close of the past month 374.363 

warrants in circulation for 961,400 t 
C».’s stores 15,843 tons, with warrants for 14,252 tons. 


The Finished Iron Trade.—This branch of 
exceedingly busy. Puddlers are eo « 
t» depend largely upon English masters f 

tiddied iron. Wages are again going 
lact the Glasgow Iron ¢ ompany gave a second rise wit 
few weeks, and other firms are 
propriety of following evit. In some ins 

etting 19s. per ton, or 9e. 10d at the 
ope oa is dane by the shingler. in which « w entra 2d 
falle to his share. The price of finished iron is very firm, 
notwithstanding the recent advance of 10 
men bare vary from 87. Se. to BL 1% ema te 
from 87. lS«. to O2.; ship plates are qu : { 
to LIL; and boiler plates from 111 to 11 


lera iantites; 


about 
was tons, 


na, and 


trade is still 


7 supplies of 
np On Satarday 


seriously considerir y the 
tanees the men are 
where thet 


irning up 


sae t 


n rang 


Heavy Forging Trade.—The manufacture 
ings is now an important feature in the i 
gow: indeed, the facilities for carrying on this 
iron trade arr that orders come from 
This is especially true of the works of the Lar g 
Company, which are now quite overstocked with orders, and 
the managing director has to refuse orders. One that has 
practically heen refused is an order for the forgir 
frigate which is being built for the Pr 
and which is to he the largest war veesel 
The forgings, taken altogether, would at 
bein 


ao great far 


eefield | 


reofa war 


memian (rorernment 
vet conatructed 
8 me th ueande 
forty 


aize 


¢ about 
mate 
d to ref 
he tes be 


of pounds; one of them, the stern frame 
tons in the finished state, and others « 

The company have been « 
that the 


while 


proporti 
and weight mp ie 
the contract on aceount of the fact 
finished bw the month of April next 
wenuld probably be on a machine in the finishing stage for 
rix months at least. It is scarcely to be expected thut any 
other firm in this evuntry will tek» the work in hand with 


any certainty of completing it in the specified time. 
Aastrather Hirbour Works.—Operati 


been commenced for the purpose of strengthening the new 
East Pier. Part of the necessary staging has arrived, whilst 
more is daily expected. Workmen have begun to make the 
large wooden boxes in which the concrete blocks are to be 
prepared. These will be about 6 feet square; and as they 
will weigh from 15 to 26 tons each, it is fully expected that 
they will break the foree of the waves before they strike the 
pier, and thus form a protection which, had this plan been 
adopted emer, would in all probability have been the means 
of preventing the damage which was sustained during the 
last two severe gales 

New South Breakwater Works at Aberdeen Harbour.— 
These works are now being yrosecuted with as mach speed 
as circumstances will permit. The breakwater starts at a 
point a little to the south-east of the Torry battery, and 
stands simeet directly north and sevth 
be 1790 ft.. ahout one-third of it being 90 it 
It wes intended at 
blecks throughout 


wor: 


f the pieces 


ns heave at length 


is intended to 
bread, and the remainder 85 ft. broad. 

firat to make the stracture of concrete 
but a eommenerment was made with 
this method of building has proved to be so completely 
success’ul, that a length of 320 fc. has been formed in tha 
way. Itis in consequence almost one continuous block 
and were it possible to build the remaining portion on the 
same plan, it is probable that it would be one of the strongest 
etructures of the kind in the kinglom The part now 
being built le a much more serions anderteking. Concrete 
b! eke. weighing from 10 to 20 tons are being made, and 
then sunk rte their pleees by powerful steam cranes. The 
cepth at low water at the extreme end of the breakwater is 
25 ft. Assubmitted to the public loan commissioners, the 
e-timmated cost «f the breakwater is 74.8421. incluting 


10 2837. allowed for coutingencies: and the tota! sum already | 


epent on the works is about 27,000/. It is expected that 


the erection will be completed in 1876. 


Market.—Daring the last week or 60 | completed to the height of the girders. 


r 
900 
o's stores 
with 
in the Canal 


arce that makers have | on tha 


per ton Com- | 


The total length | 


liquid concrete, and | 


spire the utmost confidence in the ultimate 
evmplishment of the great undertaking. 
—s heavy structure of very substantial masonry—is now 
it will have to be 


successful ac- | 
The land abutment | 
) castle Chronicle from Mr. W. Digby Seymour, the Recorder 


resolution to remain on strike until the nine hours’ move. 
ment is Yesterday a letter was published in the New. 


of Newcastle, suggesting a settlement of the strike by ro- 


| raised a fow feet higher, and it is expeeted that this will be | ferring to a Tribunal of Commerce and Conciliation. After 
done by the end of this week. A decided advance has been | conferences have failed, and the struggle has gone on so 


made with the constraction of the first three piers. 


| being uncovered by water at low tide, has also been 
}and it will be immediately pushed forward to completion. 


| almost all the piers will be encased, om 


of hydraulic machinery, lower them into the places they are | 


| destined to occupy. The space inside the tubes is to be | 
| built up with brick, and the several parts of each colama | 


| 


| will be bolted together so firmly that the etrength of tae | 
part of the fabric. | 


| joiaings will be equal to that of any 
During the late storm it was feared that the pene’ 
pier might be carried away, and to prevent as far as possible 
such an accident in the future the contractors intend to sink 
| along the line of it a piling of the iron plates out of which 


| the castings are made. In this way the violence of the tide | 


| sent there are employed at the bridge Works about 70 men, | 
| but this number will be largely augmented by-and-bye, and | 
| whem the piers are being sunk, and ail the preparing depart- 
| ments are oceupied, the hands engaged will range between | 
| 200 and 2759. / 
Consulting Eagineer to the Greenock Harbour Trust.— | 
At their monthly meeting yesterday the Greenock Harbour | 
Trustees appointed Mr. W. R. Kinipple, C.E., to be the con- 
sulting engineer to the Trust, his fee being fixed at 300 | 
| guineas per annum, and commission on new works to range 
from 2} to 4 per cent. 
| Fall of a New Suspension Bridge.—The Boatford Bridge, | 
which was lately erected at Langholm, in Eskdale, near the | 
Border, fellon Monday afternoon, having only been finished | 
day. About 200 people were and a photographer 
in the act of 
through one of the chains breaking. 


on it, 
photographing it when the fall took place 
The bridge was an iron 
n one of 175 ft. span, and had a very 
Ine appearance. A London firm took the contract for 
the erect the bridge, but it is understood to have been 
sub- et ith firm. One or two of the persons on the 
j but nothing serious occurred. 


was 
and wire suspens 


handso 


bridge re 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
‘eweland Tron Market.— Yesterday there was a large 
Change at Midd * but little business 
The prices were unchanged, 50s 
8. Makers are doing their best to keep their 


liveries are not 


sbrough 

, 
per ton beng 
1ers supplied with pig iron, but the de 
arly eo larg as brokers and manufacturers desire. 
ill detained at Middlesbrough for cargoes. 


SB ps 


eveland Iron Masters’ Associa- 
are now 127 


—From the 
August it appears that there 
only five of which are out, and 122 of which 
essrs. Bolckow, Vaughan, and Co. are build- 
at Eston, Cochrane and Co. are building B 
unuelson and Co, one, Gjers, Mills, and Co. two, at Middles- 
rough The Norton Lron ¢ 

asett Iron Company one, and the Rosedale and Ferry Hill 

uapany two. The Lackenby Lron Company, Middlesbrough | 
building two, which are now nearly ready for blast. 


The Returns 
ion ret 
Diast furnaces 


are ta blast. 


arna tor 


ing two one 


ympany are building one, the 


are 

The Finished Iron Trade.—Steady activity characterises 
The great manufacturing power is 
Bars, piates and 


the finished iron trade. 
lly decreasing the rail contracts. 
are eagerly 6 yught, 


rapt 
ar g e, 

Shipbuilding.—On the Tyne, Wear, and Tees, the ship- | 
building trade ia exceedingly brisk. At all the yards there 
is as much work as can be got through for several months 
to come. Messrs. Backhouse and Dixon, of Middlesbrough, 
recently been commissioned to build a steamer of 
| upwards of 3000 tons, to trade between Norway and America. 
Oo Saturday, this firm lauoched from their busy yard the | 
ss. Thomas Vaughan, 190 ft. long, 26 ft. 9 in. beam, and 
15 ft. deep. She will be fitted with compound surface con- 
densing engines, 85 horse power, by Messrs. Black, Haw- 
thorn, and Uo., Gateshead. This steamer has been built to 
the order of Mr, C. E. Muller, and will be specially fitted for | 
the iron trade between Middlesbrough and continental 
ports. 

Enaginecring.—Throughout the North engineering is in a 
eatisfactory condition. Marine engine builders are very 
busy. Messrs. Hopkins, Gilkes, and Uo., of Middlesbrough, 
| have obtained the contract for erecting the iron pier at Cuat- 
; ham, to which we referred last week. | 


The Nine Hours’ Mor 


have 


ement.— During the week 120 Nor- | 
| wegians have arrived in News on-Tyne, and have pro- | 
ceeded to sir William Armstrong's works, at Elswick, This | 
, will more than compensate for the Germans who left work | 
| last week, and returned to Berlin, and will go far towards | 
| checking the discontent amongst the other fureigners who 
| are still in the factories. The masters wiil continue to im- 
| port as many foreigners as they can procure until they in- } 
duce some of the old hands in Newecastie to resume their | 
i places. Subscriptions in aid of the strike hands, however, | 
| come in from all parts, and this week the League are able to | 
} pay each man 7s.—ls. more than they have ever psid—and | 
jeach euild 1s. This is partly owing to the fact that the | 
number of men is being reduced by so many obtaining | 
| work in other towns. The number of mon on the books of | 
the League is now 2114—67 fewer than last week. On 


astle 


the | 
| 


| ou the temporary pier will be greatly neutralised. At pre- | 


long, there is little hope, in the face of bitter feelings on both 
sides, of this suggestion being acted upon at present. 








NOTES FROM THE SOUTH-WEST. 
Llaneilly Railway and Dock.—In the last session of Par. 


railway between Sunnybridge and Liandovery. This new 
line if made, will open a mach shorter route to and 
the Midland Countics chan now exists, and will improve the 
prospects of the Lianel!y Railway and Dock. The directors 
of the Lianelly Railway and Dock have been authorised to 
borrow 20,000/. on mor ‘gage under the power of the Lianelly 
Railway and Dock Avst, 1860. By an Act of last session, 
the Swansea and Carmarthen lines have been formed into a 
separate pr eee and they are now worked by the 

sadon and North-Western Railway Company. The staff 
of ee Lianelly Railway and Dock has been sodaant aceord- 
ingly. 

Newport (Alexandra) Dock.—The ordinary half-yearly 
meeting of this company was convened at 60, Gr urch- 
street, London, on Thursday in last week, but it could 
not be held as only the secretary and the engineer put in an 
appearance. The works which the company has in hand are 
stated to be progressing satisfactorily. 

Steam Navigation between Bristol and New York.—The 
screw steamer Arragon (of the Great Western steamship 
line), has left Bristol on her second voyage for New York, 
She took out 171 passengers and a general cargo. Her 
owners are thoroughly satisfied with the results of the first 
voyage made, and they are looking out for another steamer of 
about the same size but with more powerful engines to put on 
the line between Bristol and New York. 


Bristol Harbour Railway.—This line will be ready for 
traffic in six weeks. The Great Western and the Bristol and 
Exeter Companies are both interested in the undertaking. 


Bury Port and Gwendraeth Valley Railway.— At the 
hall-yearly meeting of the sharcholders of this company, the 
report presented stated that there had been an increase of 
3961. in the revenue of the company as compared with the 
corresponding half of 1870. The French, the report added, 
were great consumers of the economical smokeless coal which 
was found in perfection up the Gwendraeth Valley. During 
the last three months of 1870 and the first four months of 
the present year this trade received a great check from the 
war; but since the conclusion of peace, the aspect of affairs 
has again become more encouraging. Sinking for coal in 
some localities traversed by the line is still in progress, au 
a large quantity of ironstone is being raised. A branch line 
to Kidwelly will soon be commenced. Kidwelly quay, the 
property ot Lord Dyneror, has been offered to the corporation 


of that place by his lordship. 


Coal in the Rhondda Valley.—The period of compulsory 
inactivity enforced upon the colliery owners of the Rhondda 
Valley by the late strike among the steam coal colliers has 
been turned to good account. Since the turn-out of the 
men onthe Ist of Jane, the Abergorky Colliery Company 
has been engaged in improving its workings by deepening 
the shafts of its pit at Treorky. In the course of this work, 
the excavators came upon a new seam of coal of fine quality. 


The Port of Cardiff.—The quantity of coal exported from 
Cardiff to foreign ports in August was 102,062 tons, while 
the exports coastwise were 64,835 tons. ‘The exports of 
patent fuel were 5001 tons. The iron exports of the month 
were 35,211 tons, of which 3333 tons went to Montreal, 
5870 tons to New York, 2926 tons to New Orleans, and 
5338 tons to Trieste. 


Welsh Coal Abroad. —In the course of August, shipments 
of Welsh coal were made as follows from Cardiff to certain 
foreign ports: Alexandria, 3058 tons; Barcelona, 9059 tons ; 
Constantinople, 4841 tons ; Gibraltar, 4763 tons ; Havre, 6580 


| tons; Monte Video, 5682 tons ; and St. Nazaire, 9990 tons. 


Trade at Newport.—Coal is now finding its way to the 
seaboard with greater regularity at Newport. here is 


| seareely any new feature to report in local trade. 


Rhondda Valley and Hirwain Junction Railway.—Tho 
ordinary half-yearly meeting of the proprietors in this under- 
taking was held on Thursday in last week. It was stated 


| that the works were progressing satisfactorily. 


The Narrow Gauge in the West.—The narrow gauge is to 


| be established between Radstock and Salisbury within twelve 
}months. The Great Western directors are also thinking of 


laying the narrow gauge between Frome and Yeovil, so 45 
to form a connexion with the narrow gauge lines at the latter 
place. 

Trade at Carliff.—The strike among the steam coal 
colliers of the Aberdare and Rhondda Valleys being at an 
end, the steam coal trade at Cardiff is recovering its position. 
Considerable supplies of coal have come down tor shipment, 
and heavy clearances are expected to be made. The iron 
works continue well employed, principally on American 
orders. 

The Forest of Dean.—Trade is active at the iron works of 
the Forest of Dean. At Parkend, a third furnace, recently 
biewn in, is now in fall blast. The demand for Forest iron 
ore is also brisk; besides the local consumption, heavy 
deliveries are being made to South Wales and Staffordshire. 

The Nantyglo Iron Works.—Mr. Crawshay Bailey bes 
resigned the active control of the Nantyglo Iron Works, 
with which he has been connected for 60 years. The works 


The Tay Bridge Operations. —The activity displayed in | Saturday another mass meeting of the men was held at| mow pass, it will be remembered, under the control of s 
connexion with the Tay Bridge operations is such as to in- | Newcastle, and they again resolved to adhere to their origifal | limited company. 
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THE STOWMARKET EXPLOSION, 
arefully the evidence given 
* the inquest on the unfortunate sufferers by 
at the works of the Patent 
-cotton Company, at Stowmarket, will, 
think, concur with the verdict returned by the 
y on Wednesday last. In fact we do not hesitate 
xy that in the face of the evidence adduced no 
other verdict could have been returned with any 
show of justice, We have ourselves published in 
the present and recent numbers such a full abstract 
of the statements of the various witnesses that it 
will be unnecessary for us to enter into the details 
of the subject here; but it may be desirable that 
we should state the broad facts which the evidence 
has proved. In the first place nothing has been 
adduced to show that the faith of Messrs. Prentice in 


Aru who analysed 


da 
tne recent ¢€ xpl sion 
Safety Gun 
W 
ja 
to 


i 


—s 


airying on was in apy way unfounded, 
appears to be 


no doubt whatever that with reason- 


pulping, passing the cotton through the poachers, 
and pressing, could be carried on without involv- 
ing any greater risk of 
turing processes which are carried on in 
Jarge towns without their safety being questioned, 


manuiac 


the process of drying undoubtedly involved a| 


eater risk, but it was a risk which, by proper and 
ry sunple precautions, could be kept within rea- 
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dence goes to prove that these precautions were | 
‘taken at Stowmarket. The only point relating to 
the Stowmarket works to which exception can 


fairly be taken was the arrangement for storage. 
We consider that in no case should the storage of 
large quantities of explosive materials be permitted 
in cose proxamity to a town or large works, and 
we would make no exception to this rule, even in 
the case of explosives which are ordinarily supposed 
to be “safe,” unless they are stored in a manner 
which would render it impossible for them to be 
tampered with, or exploded even by culpable negli- 


ceived for insertion in the current | 


| avert d. 


general safety of the manufacture they were | 
There | 


able precautions the processes of dipping, washing, | 


accident than dozens of | 


jgence. In making these remarks we do not wish 
| to impute any neglect of proper precautions in stor- 
ing to Messrs, Prestice. That they had unbounded 
|faith in the inexplosibility, under all ordinary cir- 
| cumstances, of the material which they manufac- 
| tured, is abundantly proved by the behaviour of 
jtwo of the members of the iirm, and of their 
; manager, after the first explosion took place; but 
| subsequent results showed that this faith was mis- 
placed, and it is to the teaching of these results that 
| attention should be paid, 
As to the di 


ect cause of the explosion there 
|can, we think, be little doubt after the evidence 
which has been adduced, The analyses of the 
samples of gun-cotton taken from Upnor show con- 
clusively that a portion of the gun-eotton—about 
233 lb.— supplied to the Government from Stow- 
market was in a state of decomposition, and that 
this cotton contained an amount of sulphuric acid, 
which was absolutely greater than that which the 
cotton would contain in the process of manufacture 
before passing the poachers. An 8 oz. dise of 
thoroughly good gun-cotton would, it was stated 
by Professor Abel, only contain ~, of a grain of 
impurities; a sample of xnpulped cotton, taken 
from the works after the explosion, only contained 
|; of a grain of sulphuric acid per 8 oz.; and yet 
j|in some of the cotton taken from the magazines at 
| Upnor as much as 2] grains of sulphuric acid was 
found in an 8 oz. disc. The chemical evidence also 
went to prove that, from the alkali present, the im- 
pure cotton must have passed through the poachers 
where lime water is used for the purpose of neu- 
tralising the acid. Under these circumstances the 
conclusion naturally come to was that acid had 
| been added to the cotton after its leaving the 
| poachers, and the probability is that this addition 
| was made prior to the drying process. How the 
addition was made, whether wilfully or by acci- 
dent, it is at present impossible to say. If wil- 
| fully, it would be diificult to speak in sufliciently 
strong terms of such a villanous act; and if acci- 
dentally, we should be compelled to adopt the con- 
clusion that the various processes were not con- 
ducted at Stowmarket with such precautions as 
were desirable. At present, as we have already said, 
| however, no evidence has been forthcoming which 
would lead us to this latter conclusion. 

In any case the Stowmarket explosion has taught 
two very important lessons, the first being that the 
explosion of what is believed to have been a com- 
paratively small quantity of impure gun-cotton is 


4 capable of causing the explosion of a large quantity 


of other gun-cotton in contact with it, and, secondly, 
i that it is desirable that gun-cotton should, in ad- 
| dition to being subjected to its present tests, be re- 
| tested and carefully examined in a later stage of 
lite manufacture, or, in fact, just prior to storage. 
| Had this been done at Stowmarket there is little 
{doubt that a terrible calamity would have been 
Taken altogether, the inquiry of which 
| we have been speaking in no way tends to diminish 
jour faith in gun-cotton 
| factured, but it has served to point out more clearly 
| what are the dangers to be avoided, and to enforce 
| more strongly attention to the precautions already 
known to be necessary. 

In conclusion we desire to say a few words re- 
specting the unjust attacks to which Professor Abel 
| has been subjected in connexion with this explosion 
at Stowmarket. Professor Abel has for many years 
past made explosives his special study, he has 
added vastly to our store of knowledge of such 
materials, and in the course of his inquiries he 
was led to invent a mode of treating gun-cotton 
lin the course of its manufacture, which is un- 
| doubtedly of very great value. For this invention 
lit is perfectly just that he should be paid, and we 
cannot consider that the fact of his being a Govern- 
ment official should be allowed to militate against 
| his rights as an inventor. The Government has 
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| the right of making gun-cotton by Professor Abel's | 
nable limits, and the general tenour of the evi- | 


process, and it was supplied with cot:on from 
Stowmarket at a price less than. the 
market rate by the amount of royalty received 


these advantages are, we think, all that the Pro- 
fessor can be justly asked to cede as a recogni- 
tion of the appointment he holds. It must be borne 
in mind that Professor Abel has by no means 
stood alone in his opinion as to the value of gun- 
cotton as an explosive. The material is one which 
has been subjected to a vast number of experi- 
ments by men of undoubted ability, and we cannot 
eonsider that the results they have arrived at have 





when properly manu- | 


ordinary | 


by Professor Abel on ordinary gun-cotton, and | 


been upset even by the explosion at Stowmarket, 
The only fault we can impute to Professor Abel 
is that he did not, so far as we are aware, organise 
a systematic testing of the gun-cotton in its finished 
state before its acceptance by Government. ‘This 
should have been done long ago, and we most 
earnestly trust that it may now be done at once. 
|The impure gun-cotton which has been discovered 
‘at Upnor should have been discovered when it 
| was first delivered, 


| THE EFFECT OF TEMPERATURE ON 
COAL GAS. 

Apovt s year and half ago we directed attention 

in this journal* to some experiments which had 

then been recently carried out at the University of 








Munich, to determine the effect of temperature 
upon the illuminating power of coal n these 
experiments the gas on its way to the burner was 


passed ey» a U tube, which evuld be immersed 
either in a liquid having an elevated temperature 
\or in a cooling mixture. The general conclusions 
arrived at were, as we explained in our former 
notice, that heating the gas increased, and cooling 
it diminished, its illuminating power, the relative 
illuminating powers at the tewperatures of 288%, 
212°, 645°, 32°, and—4° being represented by the 
|numbers 118, 104, 100, 85, and 40. 

‘These results arrived at by the experimenters in 
|the laboratory of the University of Munich have 
jlately been controverted by the gas referees ap- 
|pointed to report to the Board of Trade on the 
| construction of gas-burners, and whose first report 
jhas just been made public. Entertaining some 
|doubts concerning the results of the Munich ex- 
|periments as not being explicable on any known 
| grounds, the gas referees determined to investigate 
|the matter for themselves. The apparatus employed 
|eonsisted of a coil of jin. pipe 12 ft. long, which 
| was submerged in a water-bath, a metal pipe 18 in. 
long, which connected the coil with the burner, 
| being fitted at the middle of its length with a ther- 
jmometer so placed that the gas over the 
bulb. At first, on the water in which the coil was 
| placed being made to boil, the thermometer indi- 
icated a rise of one or two degrees only ; and al- 
| though oil was substituted for water, and the length 
| of the coil was increased to 56 ft., the temperature 
| of the gas rose to 79° only even when the oil was 
| raised to its boiling point, or about 400°. It was 
at first inferred—erroneously as it turned out— 
that a greater amount of heat communicating sur- 
|face was required, and large shot were placed in 
| the pipe to conduct the heat inwards and give a 
'larger surface of contact. ‘This modification, how- 
lever, made but a trifling difference; but inci- 
| dentally it was noticed that the faster the gas was 
}sent through the tube the greater was the rige of 
| temperature, and this led the referees to the con- 
,clusion that the fault of the apparatus consisted 
| not in its providing insufficient heating surface, but 
|in its affording too great a facility for the cooling 
of the gas after it left the coil. Subsequently, 
therefore, the tube connecting the coil with the 
burner was surrounded by a para, which extended 
to within 2 in. of the point of ignition, the thermo- 
'meter being placed between the coil and the burner 
as before, and in this arrangement, with the jacket 
filled with boiling oil, the thermometer indicated a 
temperature of 296°—a temperature slightly higher 
than that which was found by the Munich autho- 
rities to produce an increase of the illuminating 
power of 18 per cent. To teat this result the gas 
referees provided a by-pass, arranged so that the gas 
| could be sent direct from the meter to the burner, or 
| through the heating coil at pleasure, it being pos- 
sible to make the change instantaneously, so that 
any variation in the illuminating power could be 
readily noticed. The result was, however—to quote 
the words of the report—that “‘ the heated and cool 
|\gas gave exactly the same amount of illuminating 
I0WET. 

4 Here, then, is a conclusion diametrically opposed 
to that derived from the Munich experiments, and 
the question naturally arises which is right? This 
question is by no means an easy one to answer. 
| It appears scarcely probable that the authorities at 
| Munich, accustomed as they are to investigation in 
| physical science, should have recorded such a 
| noticeable rise in the illuminating power as 18 
cent., unless an im t rise had really en 
place, and the improbability of their having made 
an error of this kind is increased by the fact that 


* Vide page 202 of our ninth yolume. 
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their records of the increase of illuminating power, 
with the rise in the temperature of the gas, are 
consistent amongst themselves. But if the ob- 
servations of the gas referees are received as de- 
cisive, an increase of the temperature does nof pro- 
duce an increase in the illuminating power, and the 
increase in this power observed at Munich—‘if it 
existed at all— must, if this view of the matter be 
accepted, have been due to some other cause than} 
the rise of temperature. Whether such other cause} 
existed, the Munich authorities alone can explain, | 
and they owe it to themselves, and to the scientific | 
world generally, that the point should be cleared up. | 
As far as deductive reasoning goes, the gas| 
referees have undoubtedly many arguments on 
their side. It is difficult to imagine any reason for} 
an increase in the temperature of the gas producing | 
an increase in the illuminating power, unless indeed | 
the amount by which the temperature is raised is) 
something enormously beyond that reached either | 
in the gas referees’ experiments or in those at 
Munich. As the gas referees plausibly observe : | 
‘« The only intelligible motive that there can be for 
heating gas when supplied to the burner is, that 
this preliminary heating may enable the gas-flame 
to acquire a higher temperature, and consequently 
burn with greater brilliance. But such a result 
cannot reasonably be expected ; for the heat which 
gas acquires when ignited is immensely greater than 
any which in ordinary use can be imparted to the 
gas as it is suy plied to the burner Indeed, 
asa practical question, the only means of affecting the | 
temperature of the gas at the point of ignition is by the 
shape and muterial of the burner itse if. *" Neither the 
gas referees nor the Munich authorities give par- 
ticulars of the description of burner employed in | 
these experiments, and it is therefore impossible to 
eliminate the influence of this detail from the re- 
sults, but it is possible that the gas referees may 
have employed a metal burner, which heated the 
gras supplied in a cold state before it reached even 
the point of issue, while at Manich there may have 
been used a non-conducting burner, which would 
not produce such a result. We say that it is pos- 
sihle that this may have been the case, but in the 
absence of more definite information it would be 
idle to argue upon such a state of affairs. Before 
taking leave of this portion of the subject, how- 
ever, we deem it necessary to direct attention to 
one point connected with the gas referees’ experi- 
ments, which we cannot but regard as somewhat | 
doubtful, and which indeed throws a certain amount | 
of suspicion upon the absolute accuracy of the ob-| 
servations. We allude to the assumed rapid cool- 
ing of the gas after leaving the coil. We are told 
in the report that the thermometer was inserted in 
the tube connecting the coil with the burner, mid- 
way between the former and the latter, or in other 
words—the connecting pipe being 18 in. long—9 in. 
from the end of the coil; and we are further in- 
formed that the gas was so cooled in traversing 
this 9in., that the thermometer only indicated a 
temperature of 79° when the coil, 56 ft. in length, 
was immersed in boiling oil, whereas, when an oil 
jacket was applied to the connecting pipe, the tem- 
perature of the gas rose to 296°. Now if the gas 
was really heated during its passage through the 
coil, this supplementary oil jacket can scarcely have 
bad much effect in increasing its teroperature, but 
can merely have acted as a kind of protective shell, 
preventing the loss of heat. But if this was the 
case, the gas, on leaving the coil before the jacket 
was applied to the connecting pipe, must have had 
a temperature of about 290°, and it would appear | 
that this temperature waa reduced to 79°, merely 
by traversing the 9in. of connecting pipe between | 
the coil and the thermometer. In other words, it 
is assumed that although traversing 56 ft. of piping 
only sufficed to raise the temperature of the gas to 
within about 100° of that of the external heating | 
fluid, the passage of 9 in. of exposed tubing sufficed | 
to cool the gas down again to within about 15° of 
the temperature of the external air. This assump-| 
tion is so totally opposed to all that is generally | 
known concerning the absorption of heat by, and 
its radiation from, gases, that we cannot but accept | 
the data set forth by the gas referees with a certain | 
amount of reserve. If the burner used during the | 
experiments burnt 5 cubic feet of gas per hour, the} 
gas would traverse the coil of 4 in. pipe at the rate| 
of almost exactly a foot per second, and if the dia- | 
meter of the connecting pire was also }in., there 
would thus be but } second available for the cool- 
ing of the gas between the instant of its leaving 
the coil and that of its reaching the thermometer. | 








Altogether there are some points about this portion 
of the experiments on which | further information is 
desirable, and it would be especially satisfactory to 
know, in the first place, what would have been the 
effect on the thermometer if the connecting pipe 
had been merely well protected by a non-conduct- 
ing coating, instead of by the supplementary oil 
jacket ; and secondly, what means were taken to 
insure that no heat was directly communicated to 
the thermometer from the supplementary oil jacket 
when the latter was employed. 

As regards the effect of cold on the illuminating 
power of gas, the conclusions of the gas referees 
are also at variance with those of the Munich 
authorities. The latter deduced from their experi- 
ments that when the temperature of the gas was 
reduced to 32°, its illuminating power was brought 
down to from 75 to 86—its illuminating power at 
ordinary temperatures being represented by 100— 
while, when the temperature was further reduced 
to—4°, the illuminating power fell to from 33 to 40. 
The gas referees did not experiment on the power 
of the gas at extremely low temperatures, but they 
came to the conclusion that cooling it to 32° had no 
effect on it. They say in their report :—*‘* By means 
of the by-pass above-mentioned gas at the freezing 
point and at a temperature of 296° Fahr. was alter- 
nately supplied to the burner without making any 
difference in the readings of the photometer; so 
that the mere cooling of the gas (like the heating of 
it) has no effect. upon its illuminating power.” ‘The 
referees, however, admit that a reduction in the 
temperature of the gas, accompanied by a reduction 
of the temperature of the air in which the gas is 
burned, may have a perceptible influence on the 
light-giving power, and they allude to the diminished 
brilliancy of the lights of street lamps in cold 
weather as supporting this conclusion, As regards 
the variation of temperature of the gas itself, how- 
ever, apart from that of the atmosphere in which it 
is burned, the gas referees state that: * they con- 
sider that as regards the influence alike of heat and 
of cold upon the illuminating power of gas, it may 
confidently be stated that no effect whatever is 
produced, unless the heat or the cold is applied to 
such a degree as to alter the constitution of the gas. 
And, as a matter of fact, they found that no such 
change was produced between 32° and 300° Fahr. ; 
in other words, within any range of temperature 
which needs be taken into account.” They further 
conclude as a practical deduction from their experi- 
ments that ‘‘ it appears that the advantage at pre- 
sent supposed to be derived from making burners 
of non-metallic substances (steatite, porcelain, &c.), 
in order to keep the gas at as low a temperature as 
possible at the point of ignition, is wholly imaginary. 

The only advantage, therefore (and it is a 
considerable one), of using non-metallic substances 
in the manufacture of burners arises from their 
superior endurance, as they are not liable to oxidise 
like metal burners.” Here, then, the matter for the 
present rests; but it is scarcely probable that the 
authorities at the Munich University will accept the 
complete reversal of their deductions without carry- 
ing out further experiments to either prove or dis- 
prove their original conclusions, or to explain satis- 
factorily the difference between the results arrived 
at by the gas referees and themselves. In any case 
we trust that the details of these further experi- 
ments, if carried out, may be fully made known, 
and we ourselves shall be most willing to give them 
publicity in our pages. 








RAILWAY CONSTRUCTION. 

WE have suffered a great disappointment. For 
months past we had pleasurably, not to say eagerly, 
looked forward to a report on the railways of 
the world. In our imagination we had pictured a 
work which should be to us a thing of reference 
and a joy for ever; we dreamt of a voluminous 
volume, of endless statistics, of an atlas of plates, 
produced with the best skill Australia could com- 


mand. Beforehand we felt grateful to the colony 
that was going to do so much for her mother 
country. But the reality has come upon us, and 


all our dreams have vanished, our anticipations 
have fled, our gratitude is recalled. For we have 
been made the victims of misplaced confidence. 
But perhaps Australia is not all to blame. Vic- 
toria devoted money and time to achieve a great 
end, and that she has failed is owing to no mis- 
guided economy, but to the fact that the means 
selected for the end were not efficient. In 1869 


structed a Mr. William Elsdon, who, we believe, 
holds some official position in connexion with the 
railways of Victoria, to proceed to Europe, to 
visit and inspect the railways of England and the 
Continent, and afterwards those of America, and 
to report on their mode of construction, equip. 
ment, and general management, in short, to i 
the Commissioners with such information as would 
make them acquainted with existing railway prac- 
tice in all its details, with the view of assisting their 
deliberations on the railway future of the colony. 
All eredit to Victoria for this grand idea, which no 
other country has had the enterprise to undertake, 
and all credit to them for the generous manner in 
which they devoted the necessary funds for this 
undertaking. Alas! that one element was wanting 
to the completion of the task—brains. Not that 
we would for one moment infer that Mr. Elsdon 
lacks that organism necessary for the development 
of thought. Probably he is a very clever man—he 
ought to be, since he was elected a member of the 
Institution of Civil Engineers last year, and the 
Council of that body are very cautious. We mean 
only that Mr, Elsdon did not use his brains, nor 
his eyes, nor his opportunities ; or if he did, he has 
not given any indication of the fact in his report 
to the Honourable the Commissioners of Railways 
for Melbourne. In fact, how the former could 
offer and the latter accept such a wretched affair 
as this same report passes our comprehension. 
Here is a man, Sen. Inst. C.E., occupying a re- 
sponsible position in the colony, receiving almost 
unlimited privileges in time and money, travelling 
probably 70,000 miles, the accredited agent of a 
Government, with every facility for inspection and 
information open to him, with introductions every- 
where, and hindrances nowhere, despatched on the 
most interesting and really charming work an en. 
gineer could conceive, who spends nearly two years 
of the Government time, dnd we don’t know how 
much of the Government money, and ultimately 
submits a so-called report seven and a half pages in 
length, in large type, with a broad margin. Read- 
ing it, however, we are really and truly thankful it 
is not longer. But justice to Mr. Elsdon. There 
is something more; he has taken back with him 
statistics, pamphlets, drawings. Doubtless all that 
is to be desired will be found in them, I furnish 
you, Mr. Commissioners, he says, ‘‘ with a series 
of appendices containing the statistics of the prin- 
cipal lines in the above-named countries, together 
with drawings and photographs of improved rolling 
stock and railway plant, and pamphlets relative to 
railway gauges, and bogie engines, &c.” 

So, we thought though we have it not in the 
report, at least Victoria is rich in railway infor- 
mation. And in this belief we might have re- 
mained, had we not seen the list of pamphlets, of 
drawings, and the statistics, which it appears are, 
after all, appended to the report. The pamphlets 
relating to narrow gauge railway are nine in number, 
seven of which have been written by or refer to 
Mr. Fairlie, and the other two have nothing to 
do with narrow gauge at all. The remainin 
pamphlets are, to a great extent, time tables o 
different lines, which, if they are of any value at 
all, are always obtainable through the post by the 
railway commissioners. Of the drawings supplied 
we note Mr. Fairlie’s contributions again, a photo- 
graph of Krupp’s works at Essen, and a number of 
inventors’ lithographs. Of the statistical tables we 
will speak by-and-bye. Besides all this rubbish, 
there is attached to the report two letters by 
Mr. Higinbotham on Australian railways, Mr. 
Bidder’s report on the change of gauge on the 
Lahore and Peshawur Railway, published by us 
many, many months ago, Mr. Hawkshaw’s report 
on change of gauge in India, and a curious report 
by a Mr. Meikle, who appears to be a sort of 
mechanical backwoodsman, to whom the pen is 4 
fearful and wonderful implement. 

Now, if the Honourable the Commissioners for 
Railways at Melbourne had selected an office lad 
of moderate ca acity, and shut him up with ink, 
pens, paper, and a file of Encmnerrine, he ought in 
a week to bave turned out a report of far greater 
value than the one under consideration, relieved, 
moreover, of its conclusions, not an inconsiderable 
advantage. : 
We wish we could write differently of this 
matter; we have every respect for Mr. Elsdon, 
and no "eenggen feeling of ill will towards him, 
except, that engendered by the consciousness of 


disappointment ; but when we see what has been 


uced, and think of what it might have been, 
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ve grow i Fifty-five clauses th 

we grow izipatient. Fifty-five clauses there are, 
wei ‘the lea aad about all of them the better; 
eight recommendations there are, all of which 
might have been made without Mr. Elsdon stirring 
a foot beyond his colonial front door, Of course 
Mr. Fairlie’s name is dragged in, it always is. 
Whether fortunately for that gentleman or other- 
wise, your colonial railway man cannot speak or 
write a hundred words on narrow gauge without 
doing so, generally, as it happens, for abusive pur- 
poses; not that Mr. Elsdon has been by any 
means abtisive; on the contrary, his criticism is 
mild and harmless. He points out that the Fairlie 
engine, as at present built, “has many serious de- 
fects which must be remedied before it can compete 
with the ordinary bogie engine for general traffic, 
although it may perhaps be used with advantage on 
steep gradients with exceptionally s curves,” 
In other words, a machine which, in his opinion, 
has radical defects rendering it unfit for ordinary 
and straightforward work, may be nevertheless 
suitable for duties of the heaviest and most diffi- 
cult nature. 

And this reasoning is characteristic of the whole 
production ; it is, moreover, in keeping with the ab. 
solute statements of the report. e are told that 
the Americans have solved the problem of cheap 
railway construction through thinly populated dis- 
tricts, and this statement is based upon three facts 
previously stated, namely, the adoption of level 
crossings, the absence of gates and fencing, and the 
use of timber in bridges and viaducts. That he 
has passed by the great feature of cheap railway 
construction in America is a aga either of his in- 
difference in investigating the subject, or his in- 
ability todo so, There is another great fact with 
regard to American railways too good to be passed 
over. In the United States, we are told, the use 
of hard ballast is the exception rather than the 
rule, several hundreds of miles being laid through 
districts where ballast was too costly to be laid 
down. What does Mr. Elsdon mean by several 
hundreds—ten hundred, or fifteen hundred, or two 
thousand miles, if the use of ballast is the exception 
rather than the rule, and several hundred miles are 
without it in the States? Any one totally ignorant 
of railway statistics in America would gather that 
the United States railways’ mileage was less than 
a thousand. 

But in his suggestions upon change of gauge 
Mr, Elsdon is out-Elsdonised, After setting forth 
a number of the old reasons and arguments against 
narrow gauge, all of which are so threadbare that 
we had trusted they were worn out by this time, 
the reporter suddenly advocates the adoption of a 
width of 4 ft. 8} in., although the standard gauge of 
the colony is 5ft. 3in. Why this conclusion we know 
not, nor are we quite clear whether he refers only 
to future extensions, or a shifting of the gauge of 
existing lines ; if the former, he upsets his argu- 
ments against break of gauge; if the latter, he 
counsels the abandonment of all the existing stock 
inthe colony, And if a change is made at all, why 
4ft.8,in.? What special virtue is there in a re- 
duction of 6}in. to warrant its adoption? Only 
two shadowy reasons are advanced, one, because 
the 4 ft. 8} in. gauge ‘ gives ample stability for the 
most powerful class of engines in use,” the other, be- 
cause rolling stock 7 ft. 6 in. wide can be employed. 
He evidently does not know that rolling stock of 
this width can also be employed on lines much nar- 
rower than 4 ft, 8$in., and engines of any given 
power can be placed on gauges of any width from 
3ft. and upwards, But we are weary of following 
Mr. Elsdon through any more of his unfortanate 
flounderings. He clearly is totally innocent of any 
knowledge whatever on the gauge question ; and 
if he possessed the necessary information and the 
ability to use it on the rest of his report, he has 
not availed himself of those advantages, 

The reports of Mr. Higinbotham, engineer-in- 
chief of the Railways Department, Melbourne, 
which are appended to Mr. Elsdon’s production, 
are worth a passing notice, as they deal with the 
ene railways extension of Victoria. Mr. 

iginbothhm sets his face entirely against the 
adoption of a narrow-gauge railway, basing his 
objections almost wholly upon the evils of break 
of gauge. He estimates the economy that would 
be effected by adopting a light system on the 
standard gauge, and upon a similar form of con- 
struction, on a width of 3 ft. 6in., and he shows 
that a saving of 1454/. a mile, in the first-named, 
and 1959/. in the second, could be effected by 


of by the existing system. He then proceeds to 
point out that, an the difference between the cost 
r mile of a light 5ft. Sin. and a 8 ft. Gin. 
is only 540/. a mile, the economy effected will be 
insignificant as compared with the inconveniences re- 


statements are constantly being made of the saving 
which might be effected by adopting for this country 
(Australia) railways of light construction on a 
narrow gener, I think it desirable to put forward 
the result of my calculations on the vr el 

We do not know where these calculations are 
put forward; certainly they don’t appear at all in 


mediately followed by extracts from the reports 
submitted by Mr. Fan Fowler and Messrs. 
Strachey, Dickens, and Rendel to the Indian 
Government last winter. We freely grant, how- 
ever, that Mr. Higinbotham’s “ calculations” may 
be correct, and that in making a 3 ft. 6in, railway 
suited to the requirements of the colony he would 
save 2000/. a mile, as compared with constructing 
one of the existing standard type. But this saving 
on the 181 miles of proposed line would be 
362,000/7., no inconsiderable economy we should 
imagine for an Australian railway. But such a 
course would involve necessarily a break of gauge, 
and to avoid this Mr. Higinbotham proposes an 
intermediate course, as ingenious as that of Mr. 
Elsdon, when he suggests that_to avoid the evils of 
narrow gauge a reduction only of 64in. should be 
made. r. Higinbotham proposes the adoption of 
‘the lightest ible works” on the 5 ft. 3 in. 
gauge, over which he proposes to run the existing 
heavy Victorian railways rolling stock, forgetting 
that for such a class of lines as he proposes, special 
rolling stock is as necessary as for a narrow gauge ; 
and his suggestion, if carried out, would involve 
either the sacrifice of material that has cost some 
700,0002., or all the inconvenience of break of 
gauge in one direction of the traffic. 

It requires but small consideration to understand 
the utter fallacy of his arguments. Apparently the 
heads of the railways department appreciated them 
at a proper value, as we note in a later report in 
which Mr. Higinbotham, alarmed at the serious dis- 
cussion that was taking place with reference to a 
change of gauge in the Victorian extension, falls 
back on his last resource, and points to the diffi- 
culties and delays that must inevitably take place, 
the loss of money that must certainly ensue; if his 
plans partially executed are not completed, whilst 
after all the loss of time involved—a year at least 
—when Victoria does obtain the new lines, they 
will be accompanied by break of gauge, “an evil, 
the magnitude of which is not appreciated here, 
because it has not been experienced.” We trust 
Mr. Higinbotham’s gloomy feidbetions may be ful- 
filled, and that the people of Victoria may realise 
all the horrors of a break of gauge, and we believe 
that if such a fortunate result ensues, that Mr. 
Higinbotham will be one of the first engineers in 
the colony to admit that his favourite theories on 
the subject are at fault, and that both in first cost 
of construction, and in subsequent cost of working, 
narrow gauge lines are the most suitable for the 
colony. 


THE SEWAGE FARM AT BARKING. 

Tue Barking Sewage Irrigation Farm was visited. 
by the members of the Society of Engineers on 
Monday last, the party being conduc over the 
works by Mr. J. Morgan, the resident manager. 
This farm has now been in successful working for 
five years; it hasan area of 220 acres, to which 
further additions are about to be made. At the 
present time about 160 acres are under irrigation, 
and are producing excellent crops of Italian rye 
grass—some of which is being cut for the sixth 
time within twelvemonths—cabbages, swedes, man- 
gold, onions, &c. The sewage is taken from the 
outfall at Barking, near which point—about one 
mile from the farm—it is intercepted and pumped 
up to the works. For this purpose two J5 horse 
power pumping engines are employed. The sew- 
age passes through a wire screen on its way 
to the pumps in order to free it from paper 
and other objectionable matter which formerly 
found its way on to the land, of course to its 
detriment. From the pumping station the sewage 
is forced through a 15-in. main to the head of 
the farm, which stands at a level of 25 ft. above 
the pumping station. Here it is delivered into 
three sets of carriers, which can be worked to- 











the adoption of one or other of them, instead 





gether or independently of each other, as required. 


sulting, and he then says that, “as very exaggerated | i 


the report, the remarks above quoted being im- | the 








w is of timber. lower carrier is nearly on 
a level with the and conveys the sewage to 
another section of the farm 


The ground is laid out in beds and gutters, the 
re beds measuring 150 ft. over all, and being 
id with a fall of 1 in 69 in 75 ft. on either side of 


furrow of | in 30. ‘The greatest fall in the supply 
carriers varies from 1 in 110 to 1 in 617. The 
has a maximum flow of 75 ft. per minute, and tf 
uantity used on the farm at the present time is at 
rate of 600,000 tons, or 134,400,000 gallons per 
annum. This apparen consumption, how- 
ever, forms but a small proportion of the sew 
of London, being in effect only equal to two days’ 
delivery. Although the farm is in itself a very suc- 
cessful practical exponent of sewage irrigation, and 
although the crops appear highly satisfactory, still 
the yield during the present season has been some- 
what behind that of previous years. This is 
accounted for by the fact of there having been so 
much wet cold weather in the spring and early 
summer, which kept the crops back. What was 
required was a slight dressing of manure to coun- 
teract the chilling effects of the sewage drenching 
under the influence of cold weather. ‘This require- 
ment will in future be met—should the necessit 
arise—by the use of manure from the farm itself, 
which is now being stocked to some extent with 
beasts. The condition under which sewage farms 
thrive and pay best—other things being equal—are 
those of sun and drought. With a hot, dry season, 
sewage judiciously applied proves of inestimable 
value. What the profits are at Barking we are 
unable to say, inasmuch as the company to whom 
the farm belongs are expending a considerable 
amount of money in the reclamation of some adja- 
cent lands. The visit of the society was instructive 
and interesting, and despite the rain, which fell 
lentifully, the ramble over the Barking sewage 
arm was appreciated by all present. 








EAST INDIA—PROGRESS AND 
CONDITION. 

Unpver the above title there is annually presented 
to Parliament a “statement exhibiting the moral 
and material progress and condition of India.” 
That for the year 1869-70 is now beforeus. When 
these reports were first commenced, in 1864-65, 
the subject matter was arranged under the several 
heads of *‘ Revenue,” “‘ Finance,” ‘‘ Public Works,” 
“« Judicature,” &c., and one was able to compre- 
hend readily the real condition and prosperity of 
the country on the whole under any one of the 
several heads of administration ; for the last three 
years, however, this arrangement has been changed, 
and the report has since been arranged under the 
headings of the various local governments and 
administrations, which renders it far less convenient 
for reference than it was in the old form, and makes 
it more difficult to ee the rate of progress 
under any one branch of the Legislature; thus, at 
first glance, it would appear that very little had 
been done in the construction of Public Works, 
though such is by no means the case, notwith- 
standing that a less expenditure on that account 
was incurred during 1869-70 than in the precedin 

ear. In order to arrive at what was accom lished, 

owever, it is necessary to wade through OL 
of print, extracting a few facts here and a few 
there, in order to complete one’s information on 
the subject. For the convenience of our readers, 
we shall now proceed to classify the subjecte suit- 
able for notice in this journal, according to their 
denomination, under the headings of expenditure, 
roads, bridges, railways, s, and municipal 
works, 

“The year 1868-69,” we are told, “ closed with 
an excess of expenditure over income of 2% mil- 
lions ; the year 1869-70, with am excess of income 
over expenditure of 118,669/., excluding, in both 
years, those public works which are constructed by 
means of loans, and are termed ‘extraordinary.’ ” 
Such a statement, although undoubtedly put for- 
ward in good faith, does not appear to be absolutely 
correct, and that there was during the year a large 
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deficiency instead of a surplus, no eof works; he would, in a great m asure, transfer three times as large as Scotland, possesses at present 
eflorta made to produce an eqmlibrium the preparation of projects from the executive only 655 miles of road altogether, of which 124 are 
finances by reducing the gran engineers to the saperintending engincers of cirelea, | frst class and 37 4 second class, The great want of 
for publie works, and by increasing t! ; and he would briag the latter into closer connexion the province in this respect is fully recognised by 
We are justified in making these remf¥ks in conse- | with the head of the Department, whose time is, to the local government, w ho are pushing forward the 
quence of the amendment proposed by great extent, taken up with corresponding with works with all the means at their disposal, and 
to the Report from the Select Cemmitt at of his | have submitted to Government an elaborate scheme 
India Finance, of which cotmittee he is a very rger administrative daties of roads for t ue province. In the Madras 
active member This amendment, though not loo great importance cannot well ached to| Presideney, 96,2352 was expended during the 
adopted, is printed with the Committee's Report, | the improvement of means of communication, and| year on new Tos ls, of which & con: iderab] 
and no doubt embodies an expression of facts | although railways are undoubtedly the best of such | portion was laid out in improving the com- 
elicited by the Committee. It is to the following | means ist be limited by circum-} munications of the colree-growing distri t of Wy- 
effect ‘* Your Committee have reason to believe, | stan i lependent upon paad with both the western coast and the mterior. 
from the evidence given by the Controller-General | the existence ads to act as feeders, and the| The work is a vé ry important one, and has en- 
of the Finances, at Calcutta, by the Financial | larg ble funds may | countered some delay. Some progress has also 
Secretary to the Home Government, a1 yther | th h works. | been made with the navigable canals of the Pri 
witnesses, that many items of receipt a ¢ down | the ; rd for t yea t lh dency; in the north, the canal connecting 
to income which ought properly to t 3 ; i | Chilka Lake and the Ganja n river was OF 
as capital, and to be devoted t traffic; the Cheyaur Channel was deepened ; 
debt. In the year 1869-70, when there extension of the East Coast ( anal north ard 
posed surplus of 1!8,000/, items, amounting in tl ginning wit the provinces directi) a Kistnapatam was advanced ; 9 toe ™ 
aggregate to more than 1,200,000/ } upren vert t wears that in past yee betw en Negapatam and \ adaraniem is 
voted to income instead of being regarded as capital. | ¢ ler amounts een expended on roads; complete. Lhe improvement of th 
The Controller-General admitted, in 1 nee to, in t era assig istricts, known better | ‘ bannel also re seeded slowly. The : 
these facta, that instead of there beir | Public Works in Bombay is ‘es sed over in i 
of 118.0002, there was a vers | of which the subject is wholly undeserving 
ficiency, &e.” The expenditure on pul and | & tot ul expenditure, ordinary and extraor 
ordinary, during the year, incindir sult | 1,350, 0002, it Is hardly sufficient : ; 
and cost of land for railway regard to “ the numerous items included under tl 
change on railway transactions head of Public Works, they, each and « 
1,396.958/. less than in the pre were vigorously carried on towards con 
expenditure on ‘‘ extraordina with the reduced grants to which Bombay, u 
from some nnaccountable oversight . med | knov £ he Nw " j pio! distinguis mon with the rest of India, had to submit 
—mentionedin the Report, for the r m tl re f yt (To be continued.) 
works, which include State rai!v : ——_ 4 
gation projects, will hencefor COLEBROOKDALE IRON WORKS. 
most important items in Public W: Rerenrina to the industries of Shropshire, 
as the works themselves will al quaint old writer, one Thomas Fuller, ga 
most useful and important for the ’ pg the rains. following particulars, in which he unque 
country. Some idea of the importan | third of th it yatlay ublie work a ex- | predicted the use of coal in blast furnaces : 
is to England may be gathered from the fact end n communications. ‘The aggregate length one may see a threefold difference in 
the expenditure in this country on accor f ‘ ads harg f th blie ! pai coal: (1 I sea coal brought from Newca 
Indian Government amounts to abo , on ment u rn" as 256 uiles, besides which (2) the lar al at Mendip, Bedworth, &e 
and that in addition stores to tl slue ‘ imerous district roads through he | carried into other counties ; (3) what one may 
14 millions were sent from FEnglan ‘ nats o' ‘ h ar inder the control ; is- river, or f h water coal, digged out in this count 
Government during the year. A large def || trict officers, and « naintaine weal funds. at sach a distance from Severn that they are e: 
remains to be made up ou t I ported by boat into other shires. Oh! if this c 
on account of the guarant so charmed as to make iron smelt out 
railways, the amount of int one, a8 it maketh it in smith’s forges t 
traffic receipts, amounted to over wrought in the bars! But Rome was not built 
year. As these railway shares and stock aid out sommunica pally in one day, and a new world of experiment 
principally held in this country may iio Ls tant bridges at Kidderpore to the discovery of posterity.” Aithoug! 
that at least 9} millions steriing of : al | ar sarrack pore—tl rossing Ove! ully’s ire has been one of the ancestors of iron ma 
revenue of 50} millions, was ren y Ind ! r I re : re in England, in the year 1816 the iron ti 
England. We have on pr “ ns } > complete e retrenchme f about there was at so low an ebb that the advisabili 

} 


meuted on the Indian telegrapl yearly f a budget gra é oR. - Was, at one time, actually discussed of pulling d 
cost they are to the State; d n aralysed the department of Public Wor in the houses and selling the bricks, for it was thou 
I ly that the iron trade would never more raise its h 
in Shropshire ; the times, however, improved 
sterling in excess of ipta. é ym i port as to| we now see the same old works that cast 
Public Works are set down only at 7} but | de » speci tice, " he other and kettles” in 1714, still employed upon the sa: 
when we turn to the section r ny lras, | hand, consider: rogre vag made under this useful operations. The a fields of Si ] 
and find that, notwithstanding the eno stent head, 858 miles of new road havin en constructed have now been in operation for a 

of her canals and irrigation ¢ 2 ibh orks | é é ¥ f 582524. The 
re ceipts are set down at or j } greatly favoured with facilities w railway trans-' book calls a : Antiquities 
that there must be an error som re. This error | port, and its necessities have naturally led to the | wherein it is affirmed that in the 

may be traced to the difference of svatems t e- | development of the roads of th intry. ‘The | was granted to one Walter de Colbroke, a lice: 
vail in various parts of India, for wher some | Nerbudda valley has now, we are told, all tha for one man to dig sea coal for one year in I 
an the revenue derived from irrigat coll i'needs in the way of communications, and i: >} called Brock Holes, situated near the outerop of 
iy. and therefore credited to the P lic Ws rks central plate au ol he tpooras ] ; the coal scain of the district for which the & J 
Department, in others, and notably in Madras, , Walter de Colbroke was to pay a royalty of 6s. } 
different system prevails, and « collections ar st the tton country up to Nz re annum, From this early speculator in coal mining 
made by ihe revenue authoriti ind re oT y the Nagp ranch ; t there | Colebrookdale has no doubt derived its name. 


under not the expendi 
appears to have been about a 


Centr: \ % are according to a statement contain 


| ee ae 

credited to land revenue. still remains unprovided for the south-eastern half} The iron works at Colebrookdale, which were 

From expenditure we turn to the admit: tion |of these provinces, and in particular the great} recently visited by the members of the Iron avd 
of the Publie Works Departm has been|grain country of Chutteesgurh. Already the | Steel Institute, are amongst the oldest, if they ar 
usual, it appears from the report now before us, for | traflic on the imperfect road between Raepore and | not actually the oldest works in this part of t 
the Governor-General of India to superintes he|Nagpore is enormous, as many as 2052 carts|country. They are supposed to have been in ex- 
olitieal business of the Forcign e; bu rd ving p ight days n west to east, |istence from about the year 1600, 4nd an iron | 
Mayo, since he entered on ollice, has, in addition, | and 3957 from e: west, i some hun-|or beam was exhibited bearing the date 1609, wit! 
taken under his special charge the department of | dred f ps locks. A schem r the con- | T. R. W., and another with the dat 
Public Works, which at that time had no: rt struction of a light railway between Raepore and | 1630, with the initials T. A. There is also a cast- 
head in the Council, He is now directing his m-|Nagpore has been red, and submitted toliron beam to be seen in the works, which former); 
tion to the introduction of a bet rganisati 1e rem vernment. An important treaty | supported the brickwork of one of the furnac: 
into this important branch of the administration, } has t icluded h the Maharajah of Kasb- | here, bearing the letters E, L. B. W., and the date, 
and this subject seems also to | attract he or the abolition of transit duties on all goods | 165%, cast in relief upon the face of it. 
attention of some of the senior oflic of the assing between Eastern Turkistan and British This furnace was removed by Abraham Darby, 
artment. The Chief Engineer in ¢ } Fadia which cannot fail to have the effect of largely | in 1777, and it is supposed that the first was trans- 
Veatern Provinces has made some val e eue-| increasing our trade with that State. In the native | ported here from an old charcoal furnace at Leigh- 
gestions in his remarks on the constitution of the | States of Bhawalpore and Chanda, good progress ton. There appears to have been a work or 4 
Department. He would relieve Executive Engi-| has been made in the construction of roads andj‘ smethe” here from the time of the Tudors, The 
neers of divisions from gil management of the |‘ the Punjab, besides the expenditure | books of the company, still preserved, show that as 
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idges. 1 
VPiG_es, a 
accounts part of the business, by giving them ajfrom Imperial funds, no less than 33,3]0/. was| early as November, 1667, six tons of rails were 
better class of accountant, so that their whole time | raised from local funds and expended on communi-| cast, which were afterwards used by being laid 
might be devoted to supervision and management/| cations. In British Burmah, a country more than | down upon pieces of timber, and specimens of these 
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early rails of 
version of the affair is, that the iron market being 
depressed that year, the company, to keep their 
furnaces in operation, resolved upon making these 
bars instead of pigs, intending to take them up 
and send them into the market if a sudden rise in 
the price of iron took place; buat they were found 
to answer so well that they were retained for local 
use, and rails have continued to be used in the iron 
district here from their first introduction, facili- 
tating the transport of heavy materials from place 
to place. The early productions of the works were 
iron pats for domestic purposes, and these appear | 
to have formed the staple manufacture at the time | 
that the first Abraham Darby removed here from | 
Bristol in the year 1709. This is shown by an old | 
» of agreement between one Thomas Luceuck 
Abraham Darby, of Colebrookdale, bearing 
date the 13th of June, 1714, whereby the former 
undertakes to ‘‘ diligently and faithfully serve the 
id Abraham Darby and Co., and their assigns, 
the art or mistery of making or casting of Iron 
tts and Kettles,” &e. In the museum at Cole- 
rookdale were exhibited, amongst other things, a 
cast-iron rail and wheel, the former of which was/| 
laid down by Abraham Darby about 1760, “ and 
between that and 1765 nearly 20 miles were laid 
down.” ‘Two of the most notable undertakings for 
which this place is celebrated were the laying down 
of the first iron rvils, by Richard Reynolds, and | 
1e construction of the first iron bridge, by Abra- 
um Darby, in 1779. 
n one arch, about a 
lale Company’s Works. 
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This latter spans the Severn 
mile from the Colebrook- 
‘ This bridge was cast at | 
Colebrookdale in 1778, and erected during the two 
following years. It consists of a semicircular arch 
of 100 ft. in diameter, height 45ft., and resting 
upon masonry piers which raise the soffit of the 
arch toa height of 55 ft. above the water level, 
It is composed of five ribs placed 6 ft. apart, 
covered with strong iron plates, which support a 
roadway 10 ft. wide. 

3esides the introduction of iron rails and the 
construction of the first iron bridge the Colebrook- 
Works are justly celebrated for having in- 
troduced other inventions of no less imrortance, 
To tht same William Reynolds, who cast the first 

yn rails, the invention of a locomotive is attributed, 
before the machine invented by Trevethic travelled 
for a short time, at a slow rate, with heavy loads, 
at Merthyr, and, it is believed, even before Syming- 
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ton exhibited his model of the steam carriage at 
Edinburgh. A fatal accident, however, happened 
upon starting the machinery of Reynolds's locomo- 
tive, and it was therefore abandoned. Another | 


Reynolds was the well-known 
inclined plane at Coalport, which was devised | 
by him for the pcrpose of overcoming the irregu- 
larity of the surface when canal navigation was of 
much importanc to the iron districts of | 
pshire than at present, and by means of which | 
boats laden with coal or iron were let down from | 

i 
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one canal to another 207 ft. below, the lower one 
being close upon the banks of the Severn. The 
first iron boat is also said to have been constructed | 
ere, and was employed for the conveyance of coal | 
on the Severn. 
The old blast furnaces at Colebrookdale were | 
formerly supplied with blast by water power, but | 
when the use of steam was first substituted for this 
purpose some thirty years ago, a single cylinder steam 
engine of 12 horse power was erected at the works, 
and connected by means of geariug with the old 
blast cylinders, which still continue to raise blast for 
the cupolas. One peculiar feature in these works is 
that they employ a hot blast for their cupolas, and | 
have done so now for upwards of twenty years. At} 
another part of the works is a second blowing 
engine, algo of ancient construction, but which is 
connected by beam direct, in the usual manner, | 
with the blowing cylinder. Owing to the nature of | 
of the works constructed here, which consist chiefly 
of “iron potts” as of. ancient time, vases, sewing 
machines, park gates, ornamental railings, and such 
like, much heavy machinery is not required. It is, 
however, for the excellency of the work which they 
turn out, and the peculiar fineness of their castings 
that the Colebrookdale Company are chiefly 
celebrated ; and although they possess appliances 
for turning out heavy castings, which will be still 
further added to on the completion of the additions 
now in hand, their well-deserved notoriety is for 


blast furnaces appear to have been finaily blown 
out soon after the introduction of steam in the place 
of water power. 


NOTES FROM PARIS, 
Parts, Sept. 4, 1871. 
Tue Lats Dre. Bovcnente. 

Dr. Boucnenie has just died at Bordeaux. The follow- 
ing are some extracts from an address delivered over his 
grave by Dr. Cazenay, member of the Academy of Medi- 
cine, Dr. Boucherie, born at Bordeaux in 1801, obtained, 
at Paris, the degree of doctor of medicine in 1830. After 
having taught chemistry at Bordeaux, he was called to 
Naples to construct the first beetroot sugar works psta- 
blished there. After his return, in 1838, he undertook a 
series of investigations on the preservation of wood. The 
essay published by him on this subject in 1840 received 
great attention in the scientific world. His process con- 
sisted, as is well known, in “ metallising,” in some degree, 
the wood by the injection into its tissues of metallic solu- 
tions, amongst others, a sulphate of copper. M. Cazenay 
stated that, following the meeting of the Institute when 
this paper was read, two large manufacturing establish- 
ments offered to purchase from M. Boucherie all his patent 
rights for the sum of 500,000 franca, which offer the in- 
ventor, although in straitened circumstances at the time, 
refused as insufficient. 

However this might have been, the publication of his 
process at first only inspired incredulity, which time alone 
successfully triumphed over. M. Boucherie continued his 


| experiments undiscouraged; he had to conduct tedious 


actions for infringement; and, in the end, he successfully 
surmounted all his difficulties, and the success of his pro- 
cess became fully established. From this time the change 
in his career commenced.+ Telegraph companies adopted 
his invention wholesale for the preservation of posts, and 
railways employed it for theirsleepers. Dr. Boucherie also 
carried out his patents for dyeing timber, and others to 
make it incombustible, to dry it easily, and to render it of 
greater strength than in its normal condition. 

At a later period he turned his attention to the preserva- 
tion of animal substances from detay, and of utilising them 
for, and of transferring them into, a manure of small 
volume, and of a power greater than that of guano. He 
was fortunate enough to attain this threefold object by the 
aid of chlorhydric acid. The e@onomical process of ex- 
tracting starch from potatoes is also due to Dr. Boucherie, 
as well as interesting investigations on the preservation of 
meat and vegetables. Despite all the difficulties and draw- 
backs that attended bis long and hard-working career, re- 
compense was not lacking. At the various exhibitions he 
received many gold medals; he obtained, in 1855, the 
grand medal of honour; he had been elected chevalier of 
the legion of houour in 1840, and received promotion in 
1856. 

Tue Employment oF ALLoys. 

M. Dumas has presented to the Academy of Sciences, in 

the names of MM. Montéfiore-Levi and Kiinzel, a work 


| having for its title, “ Essays on the Employment of Various 


Alloys, and Especially of Phospborie Bronze for the Casting 
of Ordnance.” The following are the principal facts pre- 


| sented by M. Dumas. 


From all time it bas been recognised that the oxidation 
of tin during fusion was destructive to the quality of bronze, 
but even up to the present time this has been opposed by 
the stirring up of the molten metal with wooden rabbles. 
The oxide of tin, which of itself has no strength, separates 
the molecules of the alloy, and reduces its power of resist- 
ance. The employment of phosphorus as a reducer, gives 
remarkably uniform results; the oxygen of the tin oxide, 
is absorbed, and the resulting phosphoric acid forms, with 
the copper, phosphate of copper, which passes away in the 
scorig. Also, whilst ordinary bronze, submitied to the 
action of successive remeliing, becomes more and more im- 
poverished of tin, the phosphoric bronze can be cast over 
and over again without losing its proportion of tin. It 
appears to form itself as a fixed phosphate of tin, con- 
taining an equivalent of phosphorus and 9 of tin. 

By a series of prolonged trials have been ascertained the 
properties which the phosphorus communicates to ordinary 
bronze. The characteristics of the alloys change. The 
colour, when the proportion of phosphoras exceeds } per 
cent., becomes warmer, and like that of gold largely mixed 
with copper. The grain or fracture approximates to that of 
steel. The elastici:y is considerably increased, the absolute 
resistance under a fixed strain becomes in seme cases more 
than doubled ; the density is equally increased, and to such 
a degree that some alloys are with difficulty touched by 
the file. ‘The metal when cast has great fluidity, and fills 
the moulds perfectly in their emallest details. By varying 
the dose of phosphorus, the particular characteristic of the 
alloy which is most desired can be varied at will. 

Tbe author proceeded to experiment in phosphoric bronze 
with a 6-pounder gun, which they submitted to destractive 
trial in comparison with a similar piece in ordinary bronze, 
cast by the royal foundry at Liége. From the results of 
these trials taken at various times during the firing, it re- 
sults that the durability of the gan of phosphoric bronze is 
very superior to that of the gon of erdinary bronze, avd 





quality of the work turned out, rather than to ite 
weight and size. ‘This company, as has been already 
implied, used at one time to make its own pig iron, 


| that with barsting charges, which broke the letter piece 
| into fragments, the former eoald still be fired with perfect 
safety. The bronze employed had been obtained by the 
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iron and wood were shown, One| but they have long since ceased to do so, and their out of the 


addition of phosphoric copper to metal provided 
guna, 
The new bronze prepared under suitable conditions of 


composition and melting, can be rolled out and hammered 
with the greatest ease, without losing its tensile strength. 


Cartridges that can be loaded and fired 50 times may be 
formed from it. 

The mechanism of breechloaders has also been made from 
this material. Six thousand rifles fitted in this manner 
have been supplied to the Belgian Civie Guard. Of the 
same material also are cast toothed gearing for rolling 
mills, hydraulic bearers, eccentric straps, piston 
rings, &c. It is specially adapted to the production of 
works of art and decoration. The ease of casting, the good 
colour, and its resistance to oxidation, are special qualities 
which adapt it to these purposes, 

M. Jayssen’s Avetat Expeprrion. 

M. Janssen has furnished to the A: @ report of the 
aérial voyage which he undertook on the Zod of Decem- 
ber, 1870, to join the expedition to ria for observing 
the eclipse of the sun on the 22nd of December. The 
learned astronomer, wishing to pass the Hines of the 
Prussians without soliciting permission of the enemy, 
decided to take his route through the air. Inthe absesce 
of any experienced aéronauts, he himself undertook the 
command of the Volta, and quitted Paris on the 2nd of 
December at 6 a.m. from the Orleans station, accompanied 
by a marine named Chapelain. The Volta had 2000 cube 
metres capacity, and, although hurriedly made, offered 
sufficient guarantees of stability and strength. It carried 
an equatorial parachute formed of a baud of stuff 3 it. 
wide, running round the centre of the balloon fixed on the 
upper side, and bound on the lower side by cords to the 
lower part of the balloon, Inflated with ordinary gas, the 
Volta had a rising force of 8080 Ib., divided thus; 


Tb. 
Weight of the balloon complete 1144 
Instruments... oad ee eve » 82 
Two séronaute dos aie ose ow 830 
Ballast ... os ott ove ws 1254 
3080 


The instruments were reduced to their essential parts, 
and were to be completed at some large town on the youte. 
These delicate pieces of mechanism were carefully packed 
in boxes arranged so as to resist violent shocks. On de- 
parture the astronomer judged that he wag taking a 
southerly course. Ballast was thrown out, so that 
the line of investment might be pessed at a minimum 
height of 3000 ft. At 7.15 the barometer stood at 
25y%_ in., and the thermometer at 80.20 degrees Fahr., and 
the direction was more decided towards the west. The 
balloon crossed the Eure to the north of Chartres. At 
7.85 the sun rose, the air cooled rapidly, and the ther- 
mometer fell to 19.40 degrees. The balloon fell rapidly ; 
ballast was thrown out. M. Janssen explains the apparent 
contradiction of the falling temperature and the rising sun 
by the fact that the first rays of heat dispersed the atmo- 
spheric vapours, and thus increased the radiation from the 
balloon. Up to 8 o'clock the effect of the solar radiation 
made itself felt more and more, the baljoon rose, the ther- 
mometer fell. ‘To ascertain the direction, M. Janssen made 
use of one of the points of the anchor suspended to the car. 
This point traced on the ground a line easy to follow. It was 
enongh to align one side of the compass box with this di- 
rection to know the angle made by the route with the mag- 
netic meridian. At 8.17 the direction was east, quarter 
south; the temperature was slightly raised, the weather 
magnificent. It was perfectly easy to make all observa- 
tions, although the speed was 50 miles an honr, At 8.48 
the balloon passed to the north of Mans. The town lay 
stretched out below so clearly visible in all its detsils that 
it would have been possible to take of it photographic 
pictures, At 9.45 the balloon attained an elevation of 
6000 ft. ; the barometer marked only 28 in. This elevation 
was due to the heating of the gas. At 10,40 it descended, 
the exterior air beginning to heat faster than the gas in 
the balloon. The thermometer indicated 33.80 degrees. 
The travellers passed over Chateau Gontier, whence a cou- 
fused noise of acclamations was perfectly audible. 

At 11.15, the astronomer saw that they neared the sea: 
it was necessary to descend without losing an instant. The 
valve was opened, and the barometer rose from 237% to 
27; in. ; it was e vertical fall of 4500 ft. The valve was 
closed, and ballast was cast out, to reduce the velocity of 
the descent. The fall thus checked, the balloon rose a little, 
and a height of 1200 or 1600 ft. was maintained. Again, 
the descent was accomplished to within 600 ft. There re- 
mained the final fall, always difficult and dangerous, but 
which, in this instance, promised to be accomplished under 
favourable conditions. Opening the valve, M. Janssen 
caused the balloon to descend, and a sack of ballast being 
thrown out, a height of 150 {t. was preserved. The guide 
rope was then cast over—a long heavy cord of 600 ft.-— 
which, by its trailing along the ground, served as a brake. 
As soon as this rope struck the ground, it produced an 

ional undulation, followed by a soft and very oblique 
Suddenly they neared a church steeple, which 
ballast. 
with 





descent. 
they cleared with a bound by throwing out a bag of 
The balloon then followed acrots land intersected 
hedges. The marine threw the anchor and opened 
valve, but the anchor broke, aud after an instant, 
balloon gathered speed, breaking through and trees. 


v? 





At last the speed decreased, thanks to the of the 
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guide rope, which was seized by the peasants, and the 
adventurous travellers landed safely with all their instru- 
ments near St. Nazaire. 

M. Jansen continued his scientific journey without 
further trouble. The voyage of the Volta proves the possi- 
bility of transporting by the arial route heavy and delicate 
instruments. It ia, moreover, especially interesting from 
the point of view of the physical atmospheric question. The 
study of this question will prove of much value in atrostatic 
observations. 


THE LOSS OF HLM.S. CAPTAIN 
To raz Eprron or Exorneertso. 


6r2,— ous error was made in meray | the 
etter 


stability of the Captain. So says Mr. Ruthven in his 

focerted in your ieeennten of the 18th ultimo. If this were 
true naval architects would no doubt feel grateful to that 
gentleman for pointing out the error; but if false a far more 
grievous error been made in publishing eo authoritatively 
that which will tend to diminish unjustly in the public in 
general, and the navy in particular, the confidence they 
should feel in the men in whose hands the safety of our 
ships and the lives of our seamen are to so great an extent 

laced. 

Had he pondered a little while longer he would perhaps 
have seen that he could not place 80 tons on the upper deck 
of a ship without altering the position of her centre of 
gravity, increasing ber displacement, and reducing her 
stability. 

Would its ise him to learn that the 1600 foot-tons he 

sof may involve a weight sufficient to sink the ship ? 

Admit that a weight of 80 tons at a horizontal distance of 
20 ft. woald incline the ship 64°, and suppose circumstances 
had prevented the distance from being more than 10 ft., the 
weight required to produce the same moment 1600 (foot 
tons) would be 160 tons; and supposing the distance had 
been one foot the weight required would be 1600 tons, and 
if it were limited to 6 in. it would be 3200 tons, which would 
be more than sufficient to absorb all the surplus buoyancy in 
the ship, and to bring her wholly under water. 

In the correct curve given by Mr. Barnes the ordinate to 
the curve at any angle isin length equal to the distance 
from the centre of gravity at which a force equal to the 
weight of the ship tends to right her when she is inclined to 


that angle. 





I am, Sir, your obedient Servant, 
G.E 


Portemouth, September 5, 1871. 
COOPERS HILL COLLEGE. 


To raz Eprtor or Exoisxenina. 

Sra,—In the “further papers relating to the Indian Civil 
Engi ing Col ," presented to Parliament 23rd March, 
1871, wil , page 30, paragraph 39, the following : 

* 39. Civil engineers appointed to the department from 
the new Civil Engineering College enter as assistants, 
second grade, They will either be placed at the dis- 
posal of the Government of India, and wil! be posted on 
arrival to one of the provinces under the administra- 
tion of that Government, or else they will be sent, in 
the first instance, to Madras or Bombay, in which 
ease they will not be liable to transfer from those 
provinces.” 

The young men at present in the college and others in- 
tending to go in may judge how far faith will be kept with 
them by the Government, by being informed, through your 
columns, that civil engineers, under solemn signed and sealed 
covenants, who went out to serve in a particular province, 
have lately received notice from the Government in India, 
that, unless they consent to go to other parts of India, their 
appointments will be cancelled, and they will be cast upon 
the world and deprived of their promised benefits of the 
uncovenanted service rules of pension to which they are en- 
titled. 

It is right also that the Coopers Hil! students should know 
that it is reported—I have reason to know with some truth— 
that, at a very recent date, a R. E. officer of Public Works 
wrote to the head of the department (brother military officers) 
and got himself removed owing to his objection to act under 
a superintending civil engineer. The students at Coopers 
Hil} College may rest assured, unless a radica! change is made 
before they go out, they, like other civil engineers, will be 
looked upon by the Royal Engineers as only “ professional 

iahs.”” 

Unless the engineering journals in this country will look 
into the claims of the civil engineers in India and endeavour 
by their advocacy to obtain common justice for them, I feel 
certain the present serious and well grounded dissatisfaction, 
existing in the great civil body of the Public Works Depart- 
ment in that country, will ripen into a great imperial dis- 
aster. 





I am, Sir, your obedient Servant, 
London, September 4, 1871. 


GOVERNOR. 


=> 





Ws illustrate, above, an arrangement of “ dynametrical 
governor” designed, and patented in this country, by M. 
Jacques Théophile Gautreau, of Paris, and which is intended 
for use either as a dynamometer, or as a governor for regu- | 
lating the supply of steam to an engine according to the 
amount of work that engine is actually performing. The | 
construction of the apparatus can be best explained by re- 
ference to the engravings which we annex. Pn the arrange- | 
ment shown in Figs. 1, 2, and 3, the driving wheel, a, is loose 
on the shaft, 6, and rotatory motion is transmitted to it by 
means of a spring, c, which is formed of a blade of steel, and | 
passes through the shaft, b, to which it is thus firmly secured, | 
the curved ends of this spring acting on rollers, d, which are 
carried in bearings, ¢, cast in one with the pulley, a. The 
angular displacement which may thus be produced between 
the wheel, a, and the shaft, b, is transmitted to the throttle 
valve by a boss, /, fitted so as to move with but little friction 
along the shaft, 6, and recessed in order to admit of the | 
spring, ¢, passing through it, by which means it is caused to 
turn with the shaft, a, whilst at the same time it is free to | 
move longitudinally along it. The boss, f, has formed on its | 
periphery a helicoidal groove, g. in which a pin, A, works, 
which pin is carried by a projection cast in one with the boss, | 
i, of the pulley, a. By this means any displacement of the | 
pulley in relation to the boss, /, uces a corresponding linear | 
displacement of the latter in the direction of the centre of the 
shaft, b. This linear displacement is in its turn transmitted 
to the rod, 7, which actuates the steam inlet cock, k; for this | 
purpose the boss, /, is vided with a conical surface on 
which an inclined abutting piece, 1, slides, which is main- | 
tained between the bifurcated extremities of the rod, j. 
_ In order to facilitate the regulating of the engine the rod, | 
J, is provided with a screwed socket, m, which admits of the | 
length of the rod being varied, and the original position of | 
the cock or sector, k, being determined, the plug, », of the 
cock is also furnished with a slot in which a button on the 
end of the rod, 7, is capable of moving, by which means the | 





Perevias Rartwars.—A large party of visitors com pris- 
ing some of the most distinguished inhabitants of Lima, re- 
cently inspected the progress made by Mr. Meiggs in the con- 


struction of a railway from Callao to the Arroyo pass in the | 


Andes. The line already extends some 45 miles above Lima, 
reaching the foot chain of the Cordillera, having attained a 
height of nearly 7000 ft. 


Psrro.iet u.—The petroleum wells in the original oil dis- 
tricts of Pennsylvania which seven years since were drilled 
on the celebrated Buchanon sagen after furnishing all the 
ou they were supposed to be capable of yielding, were 
pc Aw fi worthless. These wells and eapal » Bes in 
the Oil Creek neighbourhood had recent!y been cleaned out 
anda supply of petroleum ranging from 8 Is to 30 barrels 
per day been obtained. starting of these old wells 
proves, it is argued, the theory that crude petroleum is con- 

forming in the bowels of the earth. 


opening of the cock for a given amount of linear displace- 
| ment of the rod, 7, may be varied at will. 

In order to utilise the apparatus as a dynamometer it is 
simply necessary to interpose on the rod, j, a lever, 0, pro- | 
vided with a hand or pointer, p, to move over a divided dial | 
or quadrant, g. By this means the amount of motive power 
transmitted by the engine may at each instant be ascertained, 
and the relative proportions of the two arms of the lever, o, 
co-operate to determine the admission of steam to the engine | 
in proportion to the tractive strains which the driving belt 
has to overcome. 

Fi 4, 5, 6, and 7 illustrate another type of governor | 
which differs from that herein before —— that a | 
blade spri are replaced by dise springs, that the | 
sestiliocar 4 ot hie has to act on the valves is | 
obtained on the driving wheel itself. This arrangement | 
therefore is not applicable where gearing is the medium used | 





| less with those on the collar, B, the position of t 
| wheel on its shaft is thus changed, and this variation is 
| transmitted to the valves by means of the collar, G, and the 
| cranked arm, H. In this type of governor, as in the pre- 
| ceding one, an indicating hand or pointer, I, moving over a 


| It is composed of a 


| from Blackheath Hill change cars at 
| tion. The first car left Blackfriars 


for transmitting power, but simply when a belt and pulleys 


| are employed. Bisa collar which is faston the shaft, A, 


and is — with a series of teeth or inclined planes cor- 
responding to similar inclined planes cut on the boss, C, of 


| the driving wheel ; the boss, C, which is loose on the shaft, A 


is maintained against the collar, B, by a series of dise sprinzs, 
D, disposed around the shaft, and enclosed in a bor, E, the 


| position of which is adjusted by means of the nuts, F, which 


determine the degree of tightness of the springs, D. The 


| effect of this arrangement is that when any variation takes 


= in the strain transmitted by the belt the springs, D, 
nd, and the oblique teeth of the boss, C, engage more or 
driving 


dial or quadrant, J, is employed for the purpose of indicating 
at each instant the amount of motive power transmitted by 
the engine, and a counterweight, K, is provided, which hasa 
constant tendency to bring back the driving wheel to the 
required ition when a change in the deflection of the 
springs, D, takes place. 

The description of valve which it is pro to employ 
with this system of governor, is shown in Figs. 5, 6, and 7. 
box, L, fixed in the interior of the 
steam pipe, M, in which moves a piece, N, actuated by the 
rod, O, which carries the indicating hand or pointer, I, and 
the counterweight, K, and actuates a eylinaiea! closer, P, 
intended to more or less cover the aperture through which 


| the steam enters the slide valves. In order to compensate 


for the wear which may take place during the working, the 
cylindrical closer, P, is constantly maintained against the 
inlet aperture by means of a helical spring, Q, which is dis- 


| posed in the interior of the piece, N. 





Tur Bracwrgrans xp Brackneatn Tramwars.—The 


| tramway lines between Blackfriars Bridge, East Greenwich, 
and Blackheath Hill, were opened throughout on Wednesday 


The first car left East Greenwich at 8 a.m., and the cars will 
continue to leave every ten minutes throughout the day until 


| 10.10 p.m. On Sundays the cars will commence oon 
| 9 a.m., and continue until 9.40 p.m. From Blackheath Hill 
the first car left (Wednesday) at 8.8, and the cars will con- 


twenty minutes until 12 p.m. Passengers 
‘ord Bridge June- 

at 9.4, and the 
cars will continue to run to Greenwich and Blackheath 
every ten minutes ees the day until 11.14 p.m. 
On Sundays the cars will commence running from Black- 
friars at 10 a.m., and run every ten minutes until omg 
The journey to Blackheath im about forty 
minutes. 


tinue to start ev 
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THE COAL-FIELDS OF STAFFORDSHIRE. 


The Geological Features of the South Sta, ire Coal- 

Field, in Special Reference to ite Future * 

By Mr. Hexey Jonson, Mining Engineer, Dudley. 

Is 7 ommsoncing his paper the author remarked that it was 
well known that South Staffordshire was one of the oldest 
of the great mineral producing distriets of Great Britain, for 
it was in the immediate vicinity of Dudley that Dud Dudley 
first demonstrated the practicability of ee ee 
stone with coal; and though the discovery was of no t 
to him, posterity had wledged the debt which the 
iron trade owed to one of the early masters, whilst the 
district had ever been famous for production of iron. 
The South Staffordshire coal-field in its virgin state was 
remarkably rich im eoal, ironstone, and limestone, and, 
from tht position in which they lay “and cropped,” they 
could not well eseape observation. Im concentration of 
wealth no part of Great Britain had such striking 
characteristics Rich seams existed but a short distance from 
the surface, and the various minerals lay so close together 
that ironstone and coal were worked by one operation. The 
most valuable seam was the famous “ thick,” or ten yard coal, 
representing @ deposit of carbonaceous matter, the equal of 
which was not to be found in any other coal-field in Great 
Britain. The enormous bed might be said to consist of 
numerous minor beds, with but little foreign matter inter- 
vening, except in the south, where there was a large clayey 
deposit separating the beds. It was remarked, however, that 
the necessities of the local and other ironmasters, and the 
demand for domestic ption, had led to a continuous 
extraction, and that, notwithstanding the enormous supp! 
of minerals originally existing in the locality, it must be 2d 
mitted that the older portion of the Black Country was 
nearly worked out. 

Under these circumstances it was of vital importance to 
the district to ascertain how long the deposits were likely to 
last, and what were the prospects of following the coal 
measures underneath the red rocks which surrounded the 
coal-field. The object of the paper he had the honour to 
read was to give a sketch of the geological features of the 
district in special reference to the future extension of its 
mineral resources. The composition of the rocks were 
igneous and aqueous; and of the latter, in ascending order, 
there were: The silurian, consisting of Wenlock and Ludlow 
series; 2, coal measures proper; 3, permian; 4, new red 
sandstone ; 6, drift deposits. The former comprised masses 
of columnar basalt, interbedded traps, and decomposed in- 
tensive igneous rocks of various kinds. 

The South Staffordshire coal measures repose throughout 
the district upon a floor of silurian strata, which were 
brought to the surface in some places, and had been proved 
in deep sinkings below the coal in the centre of the district. 
Between Dudley and Wolverhampton there are a number of 
eminences, for the most part anticlinals of upper silurian 
strata, the strike of the beds being nearly north and south, in 
evidence of the lateral disturbance of the beds by faults. 
Dudley Castle, Wren’s Nest, and Thurst Hills were com- 
posed of Wenlock limestone and shale, the former in two 
bands, and used in blast furnaces. These silurian strata 
oceupied a nearly horizonta)] position underneath the central 
part of the coal-field, but gradually rose to the east, and in 
the neighbourhood of Walsall they “ cropped” out. A few 
miles east of Walsall there were indications of lower members 
of silurian series than those mentioned. The Hay Head, or 
barr limestone, was regarded as the equivalent of the Wool- 
hope limestone of Herefordshire; and at Barr, and near 
Hay Head, a yellowish sandstone occurred, and that evidently 
corresponded with the Liandover sandstone. Further west, 
on the side of the coal-field, however, no silurian beds newer 
than the Wenlock series had been found. At Sedgley 
Beacon, about 3 miles south of Wolverhampton, the Wen- 
lock beds were overlaid by the limestone and shales of ihe 
Ladlow rocks, and a small patch of the same formation was 
brought to the surface at the Hays, near Stourbridge. It 
was then evident that the coal measures rested upon the 
upper silurian deposit, though not conformably. There was 
an indication of a great break in the geological series, for 
there was no trace of the different members of the old red 
sandstone, mountain limestone, and Yoredale series, of mill- 
stone grit, all of which ought to intervene between the 
silurian and the coal measures proper if the series were com- 
plete. It was assumed that from the elose of the silurian 
period to the commencement of the formation of the coal 
measures proper a tract of silurian country stretched across 
the central part of England, as it now is from east to west, 
and formed a large island in the early seas. Thus the causes 
which successfully operated in laying down the old red sand- 
stone, mountain limestone, and millstone grit, had no effect 
on the dry land of that time. Later on, however, the 
island was depressed, and the true coal measures deposi 
om it, and there was ample evidence to we that the 
slurian measures had undergone much abrading action, and 
had in many places been partially removed previous to the 
cqention of the coal measures upon them. 

he true coal measures attained in some of the field 

a thickness of about 1000 ft. and the area of the eoal-field was 
from 110 to 120 square miles, extending from Cradley Park 
bay. to the Brereton Colliery, near Rugeley, and from 
Bullock's Farm, West Bromwich, to Thinley. The various 
seams of coal and ironstone were not persistent, and very fre- 
quently changes took place within a comparatively short space, 
and thus it was not easy to correlate the beds either in those 
existing in other coal-fields or in distant parts of the same field. 
In « ering how far evidence of this kind might be made 
available in tracing a connexion between the South Stafford- 
ire and adjoining coal-fields, it was advisable that the fore- 
going fact should be remembered. The general character of 
the measures in the central, south, and north portions of the 
field were best illustrated by the secti i 





given in the memoirs 








* Abstract of fi Steel Insti- 
sation . paper read before the Iron and 





rom reliable pin Sere et 


Bentley Trough fault the coal and ironstone he ey the 
thick coal inereases in thickness and value; and to 

of Bentley fault were the Cannoek Chase measures, which 
were supposed to be a portion of thick maging vege in vary 
ing Ghicknneeee, In the southerm portion of the field, from 
Park Head to the south, there was a ual ing of 
shales and sandstones, until it came to little better than a 

of mud under the permians, at Hagley, and south of Hales 
Owen, It was very difficult to account for the reduction of 
the finest bed of coal in the world to one that was valueless 
in the short distance of 3 miles. 

The author divided the South Staffordshire coal-field into 
four districts, each having very singular and a tly for- 
tuitous geological conditions :—1, South central, where the 
thick coal—fine and very thick—is free from partings, with 
under measures thin and poor in quaiity; 2, north central, 
where the thick coal was wanting altogether, the under 
measures of both eoal and ironstone being of fine quality, 
and nearly double the thickness as compared with the places 
where the thick coal exists; 3, extreme north, where the 
thick coal is absent as one bed, and the ironstones absent 
too, but where there were seams of coal of fine qualit 
great thickness ; 4, the extreme south, where the thick coal 
is split up into numerous and beds of almost worth- 
less character, together with a lack of ironstone. In the 
latter, however, there were two beds of pure fire-clay, 
eounterbalancing the loss of the thick coal of fine quality. 
To attempt to account for the seeming incongruities would 
take too long, but the subject was one of deep interest to 
the inquiring geologist. 

Over the whole feld the measures had been disturbed by 
“faults,” among the most important being the great boun- 
dary faults at Russell's Hall, a down throw; at Dudley Port, 
down throw; at Brierley Hill, down throw; at Ball’s Hill, 
up throw; and at Bentley, down throw. Igneous rocks are 
found in various vee! of the field, the most important mass 
being that of the Rowley Hills, south of Dadley, whilst there 
were also Barrow Hill, north-west of Dudley, and Powke 
Hill. Intensive veins of trap rock were numerous, 
and the coal had been altered by the contact. These 
rocks were apes to belong to the earboniferous period, 
but they might be younger. mining operations 
had thrown much light upon the basalt and coal ; 
and it had been clearly shown that the basalt was but a com- 
paratively thin covering over the coal measures which lay 
in regular order beneath this rock, which appeared to have 
been forced upwards through a small opening or openings, 
and have spread itself over what was at that period land 
or the bottom of a shallow sea. Thirty or forty years 
ago it was the general opinion that the coal could not be 
found under the hills, or within a long distance; but ex- 
perience had shown that some of the best coal in South 
Staffordshire had been discovered beneath them. The most 
remarkable event in the discovery was that in the sinking of 
Mr. Minton’s new pits, a distance of 275 yards, no basalt 
was met with, although it was in situ higi and columnar, 
within about 50 yards of the pit tops. The Earl of Dudley 
was also raising large quantities of coal from under the hills, 
although at Oakham one of the pits was much disturbed by 
trap. Several square miles been added to the area of 
the field by the discovery. 

Mr. Johnson next described the great boundary faults, and 
argued that they were not supposed to cut off the coal 
measures, but simply to lower them a cg depth from 
the surface. Upon such an assumption t 
believe that would eventually be found on three, if not 
on all sides of the existing field, by penetrating the rocks ; 
but it was of course, impossible to say at what depth the 
coal would be found, or successfully worked. 

One of the earliest successful attempts todiscover coal beneath 
the permians and new red sandstone in England was made 
by the Earl of Dartmouth at the Heath Colliery, West 
Bromwich, in 1832. The thick coal of a large area was there 
discovered after years of difficult sinking through wWater- 
bearing works. This coal was worked to what was believed 
to be a downthrow, but lately the belief that coal would be 
found nearer Birmingham gained ground, and twelve months 
ago a company called the Sandweil Park Colliery Company 
was formed to test the ground about a mile and a quarter 
west of the colliery alluded to. If the coal was discovered it 
would not only be a great acquisition to the wealth and pro- 
perty of the South Staffordshire coal-field, but it would not 
be unreasonable to predict a connexion between the coal- 
fields of Warwickshire and South Staffordshire. inki 
at Sandwell had proceeded to a depth of 70 yards with per- 
fect freedom from running sand, and very little water. 2. 
Johnson here described the sinking operations, which have 
been described from time to time in these columns. Besides 
this sinking in the Permian there had been several lateral 
headways driven from the coal measures into the red rocks. 
on the downthrow side of the western boundary fault, % the 
Earl of Dudley and others, but without a discovery of the 
amount of downthrow. The only true test for that side of 
the coal-field was to sink a shaft in some favourable 
between the Shropshire coal-fields and the South 
shire; and it was to be regretted that the vast unexplored 

ion lying between the two coal-fields did not possess 
caltelent landed and mining interest to put the suggestion to 
a practical test. 

A few years ago two im trial sinkings were com- 

menced in the south end of the coal-field. The first was at 
; but more than a 


E 


: 


Waassel Grove estate, near Hagley 
grew tired of it, and it was not until Mesers. 

up the matter that it was decided. At a depth of od oy 
a 3} ft. seam of inferior quality associated with about 26 ft. 
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ferred to the report of the Coal Commission just i “On 
the Probability of Finding Coal under the Permian and New 
Red Sandstone,” and pointed out the fact of their having 
expressed a strong opinion in favour of the probabilities of 
coal being ultimately found between the two coal-fields. The 
report, the author said, was equally favourable as to there 
being coal found ultimately between South Staffordshire 
coal-field and Warwickshire. The rong —— these 
two unexplored regi at six times area South 
Staffordshire coal-fleld, and he ho, the country may yet 
have to rejoice in the successful di of in these 
immense tracts of country referred to, which would enable 
South Staffordshire to hold her prestige among the iron 
apastatatine centres of the kingdom, and the effort now 
made by the Iron and Steel Institute to further the object 
would not have been without its good results, 


STEAM BOILER LEGISLATION.* 
By Laviweros E. Fietcnen, C.F. 

ALTHOUGH the Committee of the Association “ ap- 

inted to consider and report on the various plans pr: 
or legislating on the subject of Steam Boiler Hg ye 
with a view to their prevention” are compelled, from the 
reasons stated in their ad interim report, to postpone the 
consideration of the measures recently recommended by the 
Parliamentary Committee, yet it is thought that it would be 
well to take advantage of the present opportunity to discuss 
those measures, and therefore this paper is presented to the 
Mechanical i 


Section. 
‘ _ report of the Parliamentary Committee is briefly as 
‘ollows : 

The Parliamentary Committee had it laid before them in 
evidence that there were not less than 100,000 steam boilers 
in the country, and that from these there sprung on an 
average 50 explosions per annum, killing 75 persons and 
injuring many others, from which it appeared that one 
boiler in every 2000 explodes annually. It was further 
stated that steam boilers were in many instances situated in 
much frequented parts of towns and cities, under pavements 
in throo thoroughfares, in the lower storeys of houses, 
and in the midst of crowded dwellings. That such boilers, 
notwithstanding their dang position, were often faulty 
in construction, and frequently so set that inspection was 
impossible without removing the brick-work setting, while 
they lacked proper gauges and necessary fitti 

he Parliamentary Committee arrived at conelusion 
that the majority of explosions arise from negligence, either 
as regards original construction, x erage gr of ate their 
servants, of proper repairs, absence of proper 
and necessary fittings, while they further considered that the 
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doa Decicomenteny: Conisitatys ‘vasiiiiliih ian lath te- 
spection should be enforced by law in order to render its 
adoption universal, but that it be enacted that every steam 
user should be held responsible for the efficiency of his 
rag wel lh sd Bagassem te 9 Rong ary wlio. 
sion being thrown u him, and that in case of a 
servant being inj the explosion of his master’s boiler, 
that it should be no ; 
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the consequences of an explosion would become the prosecu- 
tors. Thus the Parliamentary Committee do not recom- 
mend direct prevention by the enforcement of inspection, | 
but indirect prevention by penalty al 

It will be seen from the foregoing that the evidence laid | 
before the Parliamentary (vmmittee endorses the statements | 
made in the reports to the British Association, on the num- 
ber and fatality of explosions,* while the committee speaks | 
at ene | of the effect of periodical inspection for the pre- 
vention of explosions. ; mee 

Also, the opinion of the Parliamentary Committee with 
regard to the cause of explosions, corroborates the views | 
already expressed in the reports to the British Association on 
this subject, viz.: that explosions are not mysterious, inex- 
plicable, or unavoidable ; that they do not happen by caprice 
alike to the careful and the careless; that, as a rule, boilers 
burst simply because they are bad —bad either from original | 
maleonstruction, or from the condition into which they have 
been allowed to fall; and that explosions might be prevented | 
by the exercise of common knowledge and common care.t 
It is satisfactory to have this principle endorsed by the | 
Parliamentary Committee Esplosions have too long been 
considered accidental, and to be shrouded in mystery, and 
this view has seriously arrested progress. Where mystery 
begins pees mn cals It is now trusted that it will be | 
thoroughly recognised that explosions are not the result of 
the freaks of fate, but of commercial greed and this funda 
mental principle being firmly established, it cannot b 
doubted that these catastrophes wil! ultimately, in one way 
or another, be prevented. Thus it is thought that a most | 
important ton bat been taken which is a considerable matter 
for congratulation. 

It is also satisfactory that the Parliamentary Committee 
has recommended that coroners, when conducting inquiries 
consequent on steam boiler explosions, should be assisted by 
scientific assessors, a practice which was strongly urged in 
the report laid before the British Association at the Exeter | 
meeting ~{ It may, however, be open to question whether it | 
would be better that the engineer, as the Parliamentary Com- | 
mittee recommend, should be appointed by the Board of | 
Trade, or that the coroner should be empowered to appoint | 
two competent independent engineers to investigate the | 
cause of the explosion, and report thereon, as suggested in 
the report referred to. But whichever course be adopted, if 
competent reports be insured, a public service will be ren- 
dered. 

Not only, however, should the “ result” of each investiga- 
tion be reported to Parliament, but also all the evidence of | 
an engineering character, accompanied with suitable draw 
ings to illustrate the cause of the explosion, so that al! the 
information to be derived from these sad catastrophes might 
be disseminated as widely as possible. 

Further, it is presumed that the reports on explosions which: | 
occur in Scotland, where coroner's inquests are not held, will 
nevertheless be presented to Parliament. 

It is most important that the Bill embodying the recom 
mendations of the Parliamentary Committee should provide 
for other engineers having an opportunity of making an ex 
amination of the fragments of eo loded boiler, as well as | 
those appointed by the Board of Trade, otherwise the inter- 
vention of the Board of Trade will have a seriously harassing 
effect. The system practised in Scotland, where the Pro- | 
eurator- Fiscal appoints an engineer to report to him officially, | 
is found very much to impede other investigations, and | 
engineers who have gone all the way fron England to visit | 
the seene of explosions in Seotland with the view of giving | 
the facta to the public have been forbidden access to the | 
scene of the catastrophe, so that the Procurator-Fiseal 
receives information which he does not circulate, while he | 
withholds the opportunity of gaining information from those | 
who would circulate it, and thus he stands in the way of the | 
public good. It is most important that care should be taken 
that investigations by Board of Trade officers do not have the 
same obstructive effect in England, and to this end there 
should be a special provision that the coroner be invested with 
a discretionary power to admit any suitable parties to make 
an investigation. 

Passing over the consideration of details, it is certainly 
considered that the three following conclusions arrived at in 
the Parliamentary report, firstly, that as a rule explosions 
are not accidental but preventible; secondly, that on the 
occurrence of explosions a complete investigation of the cause 
of the catastrophe should be promoted by the appointment 
of a scientilic assessor to assist the coroner; and, thirdly, 
that reports of each investigation should be presented to 
Parliament—these three conclusians, it is considered, form 
a foundation from which a superstructure will spring in 
course of time which must eradicate steam boiler explosions. 

What the precise character of that superstructure should 
be, is a question on which opinions may differ. Some— 
among whom are the Parliamentary Committee as already 
explained—prefer a system of pains and penalties to be in- 
flicted on the steam user im the event of his allowing his 
boiler to give rise to an explosion. Others prefer a system 
of direct prevention by the enforcement of inspection on the 


| 


those injured and the prevention of explosions 


ENGINEERING. 


steam users in each district, the different boards being 
affiliated by means of an annual conference in order to pro- 
mote the harmonious working of the whole system. Its 
advocates consider that in this way a system of national in- 
spection might be mildly but at the eame time firmly 
administered, and that it would then not only prevent the | 
majority of steam boiler explosions, bat prove of great 
assistance to steam users in the management of their boilers. 
That it would be the means of disseminating much valuable | 
information. That it would promote improvements. That | 
it would raise the standard of boiler engineering, and prove 


| a national gain. 


The question of the relative morits of the two systems, the 
one, that of direct prevention by enforced inspection, the 
other, that of indirect prevent ietion of penalty, 
is one of a very complex character, an he more it is dis- | 
cussed, the better, and there lest expressivn of 
Opinion ts reque sted at this time. 

A further topic for discussion on the present occasion is 
suggested, viz., whether it mig ot be well to fix a} 
minimum sum to be exacted absolutely in the event of every 
explosion, that fixed sum, however, when in alequate to} 
cover the damage done, not to limit the claim for compensa- 


i 
| 


tion. 
Several advantages it is thought would spring from the | 
adoption of this course, both as regards compensation to 
It frequently hap; ns on the occurret sagtrous ex- 
ns that boiler owners are quite unabie to compensate 
those who have been injured. Such was the ease last year 
at Liverpool, where an explosion occurred at a small iron 
foundry, in October, killing four persons, laying the foundrg | 
n ruins, smashing in some of the surrounding dwelling- | 
houses, and spreading a vast amount devastation all round. 
The owners of the boiler, which | been picked up second 
hand, and vasa little worn-out thing, were two working 
men, who but a short time before the explosion had been 
acting as journeymen. They were p yesessed of little or no 
eapital, and were rendered penniless by the disaster. Another 
very similar ease, though much more serious, oecurred at 
Bingley, in June, 1869, where as many as 15 persons were | 


killed, and 31 others severely injured by the explosion of a | _ 


boiler at a bobbin turnery. In this case the user of the 
boiler was only a tenant, and, judging from the ruined ap- 
pearance of the premises after the explosion, any attempt to | 
gain compensation for the loss of 15 lives and 31 eases of 


| serious personal injury would be absolutely futile. The plan | 


of imposing a fixed minimum penalty would tend some- | 
what to meet this difficulty, as the surplus of one would 
correct the deficit of another, and in this way a compen- 
sation fund might be established for the benefit of the | 
sufferers. 
Further, this measure would have a good effect upon steam 
users, inastnuch as they would then incur a positive liability, 


| which would act as a more definite stimulus than the vague 

| apprehension of an action for damages, in which they might | 
| hope to get off. Also if this penalty were rendered absolute | 
| it would save a vast amount of litigation, and boiler owners | 


would then see that it was as much to their interest to be- | 
lieve that explosions were preventible as that they were 


accidental, and such being the case they would soon find out 


the way to prevent them 
This definite minimum penalty would also tend to meet 
the present tendency of boiler owners to seek to purchase 
indemnities from insurance companies in the event of ex- 
plosions, rather than competent inspection to prevent these 
catastrophes, since if the penalty were made sufficiently high | 
it would pay an insurance company as well to make in- 
spections and prevent explosions, as to adopt comparatively | 
little inspection, permit occasional if not frequent explosions, 
and pay compensation. As cen out last yeur at Liver- | 
pool, the principle of steam boiler insurance by joint stock 
companies, does not, under the influence of competition. 
necessarily insure inspection, inasmuch as the number of | 
explosions being one in 2000 boilers per annum, it follows | 
that the net cost of insurance is only 1s. for every 1007, which ! 
must evidently be inadequate for any description of in- 
spection by ve | of prevention. Insurance there‘ore, as pre- 
viously pointed out, is cheap, while adequate inspection is 
costly, so that inspection is opposed to dividend, for which | 
joint stock companies are clearly established. Some correc- | 
tive, therefore, is plainly necessary, and this it is thought 
would in some measure be found by the establishment of a 
fixed substantial penalty in the event of every explosion, | 


i ive of the amount of damage done. Also, the im- 
position of a penalty on every inspection association or in- | 
surance company failing to prevent the explosion of a boiler | 
under ,their care, might have a most wholesome tendency, | 
this penalty being equal and in addition to the one imposed | 
on the owner, and, in like manner, devoted to the support of 
the compensation fund.¢ 

In conclusion, although entire assent cannot be accorded 
to the Parliamentary report, yet it is most cordially wished | 
that every success may attend the adoption of the measures 
recommended therein, and that they may result in preventing 





following general basis: They would recommend a nat 

system of periodical inspection enforced but not administered 
the Government, that administration being committed to 
the steam users themselves, with a due infusion of ex officio 
representatives of the public. For this purpose they propose 
that steam users shouid be sgeregsied into as many district 
<a as might be = irable, “ye o—- 
empow to carry out 7 apes ions, and such rates 
upon the steam users as mi fon the conduct 


many explosions, and in diminishing the lamentable loss of 
life at present resulting from the constant recurrence of these 
catastrophes. 





Tae Pacrric Rattzosan.—The through shipments east- 
wards on the Pacifie Railroad in the firet six months of 1871 
amounted to 10,624 tons. The value of the tea and wool 
se ore Beans is returned at upwards of 4,000,000 





of the service, being appointed by the popular election of the 
* See Transactions of the British Association, Norwich 
neste pees Exeter meeting, 1*69; and Liverpool meet- 
ing. AS 

F sco page 60. Transactions of the British Association at 
the Exeter ing, 1860. 

I See page 50. Transactions of the British Association at 
the Exeter meeting, 1869. 








* Steam users, however, should be ted from penalty 
in those cases of explosion resulting from the direct intention 


fone oe person, for whieh the user could not 
pe aah ag m e, and which might be regarded as an act 
conspiracy, intrigue, or 
? Ties gitentiah Spmathed ciiews ka Gaver of steams seme 


should also apply under similar circumstances to inspection 
associations or insurance companies. 





(Serr. 8, 1871. 
as tai oP 8, | 
CIVLL ENGINEERS AND THE P.W.D. 
To tux Eprror ov Exotserxine. 
Siz,—In your issue of the 12th of May last you notize ig 
an article the recent Memorial of the Civil Eogineers of the 
Public Works Department of India addressed to the Secre- 
tary of State, showing that they labour under disadvantages 





| in regard to leave, pension, and position, and remark geno- 


rally on the injustice of their classification. 
lo show how necessary this memorial to the Secretary of 


| State is im regard to position, | would draw your attention, 
| and that of the profession generally, to the Table of Rank 


and Precedence for India published in the India Gazette of 


| the 6th imst. This Table was drawn up by the Indian Go- 
| ¥ernment about the time of the receipt of the original 


Memorial of the Civil Engineers to that Government, who 
as yet have vouchsafed no reply. 

it will be seen how totally the Public Works officers as a 
body have been ignored in this Table, the whole of the 
lower superintending and executive grades being omitted, 
while junior grades of other departments have been fairly 
recognised. 

The Table of Precedence as it now stands, only goes down 
to the rank of superintending engineers, Ist class. If by 
class is meant grade, then out of a body of 477 European 
civil engineers (exclusive of Madras oa Bombay), 3 only 


j have any recognised position. This omission of the lower 


grades of superintending engincers is supposed to be aeci- 

ental, as formerly they were divided into two classes, but 
it is clear that one of the classes was intended to be exchuded 
which is the more remarkable, because 2nd grade telegraph 
superintendents are included in the Table. 

As elsewhere, so in India, a man’s ineome chiefly gives 
him his position in society. It may not be out of place, 
then, to show in a tabular comparative form the pay of those 
officers included in the Precedence lable with those of the 
Public Works Department unrecognised : 


Recognised Pay per Unrecognised 
ficer month. officers. 


Ks 
Financial De Public Works 
partment Department. 
ist grade officers 1500 to 2000 2nd grade Su 
2nd 1000 to 1500 perintending 
enginesrs 1350 
Education De Srd ditto 1100 
partment 
let grade officers 1500 
i 1000 to 1250 


Telegraph De- 
partment 
Ist grade Super 
ntendents 1950 to 1400 


Public Works De 
partment 
ist class Super 
intending en 
gineers L600 


Financial De 
partment Public Works 
ird gradeoficers; 809 to 1000 Depariment 
ist grade Exe- 
Education De ecutive engi 
partment neers 
Srd gradeofficers 750 to 1900 | 2nd ditto 
ae 4 KOO to 760 ard ditto 
4th ditto 
Telegraph De 
ariment, 
2nd grade Super 
intendents 800 to 1000 


From the above statement no one can fail to see how the 
Government of India esteems their Public Works officers. 
They have recognised officers of the Education Department 
on 500 rupees a month (whose duties are merely to teach 
native boys) above ali their executive and the majority of 
their superintending engineers, who are for the most part 
men of long experience, drawing more than double the 
education officer's pay. 

On what principies the Precedence Table has been framed 
it is diffieult to say, but it is a matter in which the engineer- 
ing profession generally is interested, and one a se 
other things that ought to be made known in England, 
especially to the young men who contemplate going to 
a Hill College, or otherwise preparing themselves for 
the Public Works Service of India, that they may be aware 
of the position in which they will be placed in this country. 

The present civil engineers of the Public Works Depart- 
ment are unfortunate in having no men yet of their own 
cloth at the head of affairs to bring forward their claims and 
rights. They now are obliged to “ grim and bear it,” but 
they believe that Government must before long do <— 
with the anomalies under which they suffer. They f 
however, that “os rectification of these anomalies must os 
great measure brought about by pressure at home, 
for this reason your aid is requested in giving this and the 
other subjects mentioned in their late Memorial fall publicity 


and ventilation. 
I am, Sir, yours trnly, 
India, July 22, 1871. C.E., P.W.D. 
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ware « ” : teed out of the royal The next measure | Netherlands. uently, on the 24th of May, 
THE “ WATERSTAAT” OF HOLLAND purse. 1847, an Canaan ae ber of : 


No. V. 
(Concluded from page 183.) - 
Tus historical period of the Waterstaat from 1830 
to 1849 commenced under circumstances far from 


favourable to the general interests of the corps of | statemen 


that department. A constant difference of opinion 
coneerning, and even Opposition to, the éxeeution 
of the decrees of 1819 and 1822, discontent at the 
transfer of the control to the Amortisation Syndicate, 
and the non-appointment of an -general, 
by which the existence of the staff was imperilled, 
were not calculated to promote the —s \ e 
and execution aimed at by Brunings. 
was 0 , and ~— voice of thé 
River Comittee of 1825 had lost its power, 
The calamities of 1820 were not quite effaced 
from the memory, but the good’ fortune the 
country had since that time enjoyed, in not 
being harassed from the side of the rivers, caused 
the administration of the Waterstaat to. be over- 
looked, ‘Such was the case when the Revolution 
of 1880 separated the Belgian provinces from the 
United Netherlands. Many engineers, Belgians 
by birth, preferred staying in their owpeOuntry ; 
others, among whom were J. H. Ferrand, M. H. 
Conrad, amd L.. J. A. vamester Kun, returned, A 
new organisation of the Waterstaat was the ne 
sary conseg ae. be a ate of the alfaits 
of the country admitted only of provisional arrange- 
ments. It was therefore agreed that, at first, the 
corps showld be composed of 1 ins or-general, 2 
engineers 


inspectors, 12 engineers - in~ chief, 4 


$ Aspiranten, and 3 Condueteurs in regular service; 
while the appointment of surveyors should be an- 
nual. The inspectors were D. Mentz and A. Goe- 


koop. Divers matters affecting the Waterstaat 
continued to be regulated by \crees. e 
of them deserving special notice i& that of the 28th 
of June, 1831, concerming the nayigation of the 
Rhine, in consequence of an ag t come to at 
Mayence, by: the littoral states, on the 31st of 
March, 1831. Meanwhile, by another, 12th July, 
1831, the administration of die, WW; Was 
again transferred to the Home : : 
ever since remained, Shortly 
administrator was abolished, and c 
a referendary was appointed at the head 
Waterstaat; besides, the minister was to be assisted 
by four advisers, not belonging to the department, 
who were to inform him about all. matters which 


might be itted to them. Neither did this ar- 
rangemeuh ion the absence of an inspector- 
general, contribute greatly to the so much desired 
unity in the Waterstaat, which the old Admini- 
strator Ewyk, who had been appointed referendary, 
perceiving; he solicited employment as head of the 
department as well. His request was granted. 
Various matters were still ordered by royal de- 
crees ; some of which were doubtless good, though 
the regulation by them was somewhat too one-sided. 
Besides these royal decrees, and of not less im- 
portance, was the law of the 28th of April, 1835, 
by which that of 1810 was superseded. 

Now the important question of railways in the 
Netherlands was brought forward, and the Dutch 
Railway Company (Hollandsche Yzeren Spoorweg 
Maatschappy), formed in consequence of a royal 
decree of the lst of June, 1836, was to open the 
way for private enterprise by the constructing of a 
railway, by way of trial, from Amsterdam to Haar- 
lem, which, by further concession, obtained on the 
22nd of June, 1840, was extended to Rotterdam. 
However, before the concession for the Amsterdam 
and Haarlem Railway had been given, a plan for 
another railway from Amsterdam to Arnhem, to be 
extended to the Prussian frontiers, and there join 
with the German railways, had been drawn up in 
the general service of the Waterstaat, by B. H. 
Goudrian, Bake, and Yan der Kun. . For the exe- 
cution of this railway the king appealed to the 
merchants of Amsterdam, but without success. 
Passing over the discussion to which the subject 
gave rise, we will simply notice that a Bill for the 
construction of this railway, but also including the 
proposition for the drainage of the lake of Haar. 
em, was rejected by the Second Chamber of the 
States-General (Session 1837-38), by 46 against 2 
Votes in its favour. Nevertheless, on the 30th of 
April, 1838, by a royal decree, the construction of 
the railway from Amsterdam was authorised, as 
Well as the contracting of a loan of 9,000,000 florins, 
at 44 per cent., for that purpose, the payment being 










important.to the Waterstaat was that by which the 
of the Lake of Haddin whe ertleael 
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3,260,660 florins (more than 261,000/. 





diking and draining proper could be with, it 
was n 16 widen the Genel i as 
well as the sluices in connexion with it. The 


stone of the sluice had been laid on the 22nd 
1805, by.M. van Heteren Gevers, then a 


J 


a 


King Louis, that of the widened sluice by a son of 
that gentleman on the 22nd of July, Tas. ‘The 
former works were conducted by F. W. Conrad, 


sen., A. and S. Kros; the executig 
of the latter was confided to F. W. Conrad's be 
and it was for his treatise on the Katwyk C 


translated into English by Mr. C. Manby, and read 


5 


before the Institution of Civil Engineers, on the 21st 
of June, 1842, that the rd medal was awarded 
and Conrad elected a mé of that body in 1843. 


owever conducive these works may have been to 
the.public welfare, some of the measures taken by 
the Government were by no means encouraging 


to the corps:¢ agincers of the Waterstaat. 












hr a law of 27th December, 


_May, 1841, a law concern- 
je public benefit was passed, 
and on the § & October following another, 
by which all judicial power was taken away from 
Dykemotes, Polder Boards, &c. The former was 
oie to Fe ye os the per gue ge hin- 

ce to progréss of great public works 
caused by the defectiveJaw on the subject of ex- 
propriation, but which were comparatively unfelt 






the draining of the Haarlem Lak 


u e . e pa resolved 
bom, Tt a ip owever, imuits opera- 
od this aa ‘mphatitally pointed vat by ste 
rad, in ® pamphlet published in 1845, and further, 
in a teport on the exprépriation for the Dutch 
railway submitted to the of ent on 
the 28th of January, 1847. The refusal of the 
Government to modify this law im 1845, had 
afforded three landowners the oppo to be so 
troublesome 2 Hews on the a gla by 
ing an in 4 lane near 

Delft, thet to avoid it, Sead tam he conceived 
the, at that time, bold plan of what was called the 
“ crooked line” (de kromme lyn), which was a di- 
vergence from the main line of 820 4, in five 
reverse curves, in 720 yards, of which the curves 
had only 71 and 63 yards radius, This was. run 
over in perfect safety by all the ordinary trains, 
from the opening on the 7th till the 10th of May, 
1847. when the opposition ceased, and the “‘ crooked 
way” waz consigned to history. A description of 
this railway by Conrad, was translated into English 
by Mr. C. Manby, read before the Institution of 
Civil Engineers on the 16th March, 1844, and ob- 
tained the Walker premium, On the 8th of Janu- 
ary, 1842, a royal decree was issued, ordering the 
establishment of the Royal Academy for Engineers 
at Delft, at which scientific training was to be pro- 
vided, not only for engineers intended for the 
Waterstaat, but for those who were to be em- 
ployed in the enterprises of industry and trade. 
The names of Lipkins and G. Simons stand honour. 
ably associated with this institution. Between 
1842 and 1848, various matters pertaining to the 
Waiterstaat were regulated, partly c uent on 
the Treaty of London (19th of April, 1539), and 
rtly containing the approval of provincial regu- 
ations concerning enterprises of peat digging, 
planting of the dunes, the maintenance of. sea 
dykes, &c., chiefly matters of provincial interest. 
Of more general interest were the royal decrees of 
19th of April and 20th of May, regulating the con- 
veyance of the railway from Amsterdam to Arnhem, 
its extension, and the construction of a branch line 
from Utrecht to Rotterdam, and the concession for 
the line from Maastricht to Aix-la-Chapelle. The 
year 1847 was made memorable by the formation 
of the Royal Institute of Engineers. From 1843, 
when Conrad was elected a member of the Institu- 


the plan of giving « similar Institution to the 





1840, Ath6 p Syndicate was abolished, 
and by a roys fe (22nd of March, 1841) 
the materi ,0f the highways, canals, 
&c., was to erred to the Hoime Office. |: 


till the construction of the.two great railways, and | P’ 


tion of Civil Engineers in England, he had cherished | hope 


building of the Rep al Acade: Delft, bad F 
ildi y cademy, at De # 
was i resident on the 24th o 
, sanction permission to 
use the title of a Institution of Civil Engineers 
e 24th of February, 1848. In 
the year 1848 a revision of the constitution of the 
country took place, and the 9th of it was 
mir ag to the Waterstaat. brge a after by pub- 
tion a new isation : 
neers of the Waterstaat rstaat followed, sho-teeotenantel 
which we dealt with in our last article.* 


LITERATURE, 
—-@—— 

Iron and Heat, Beams, Pillars, and Iron Smelting; Ewv- 
hibiting in simple form the weg 80 concerned in the 
construction of iron beams, pillars, and bridge girders, and 
the action of heat in the womens Haete By Jauus 
Armour, C.E, With numerous illustrations. London: 
Loekwood and Co. 

THE treatise at present before us bearing the above 

title is one of a series of excellent little engineering 

manuals now in course of publication by Messrs. 

Lockwood. In speaking of these works we perhaps 


— 








use the word “ series” unadvisedly, as each manual 
is tno J complete in itself, but we have been 
induced to employ the term from the fact that the 
set of volumes to which we refer are all alike in 
cize and general “ get up,” and are all—or at least 
all of them that have as yet come into our hands— 
of a thoroughly practical kind. In the preface to 
the volume now under notice, the author states 
that “‘as itis designed to benefit those who are 
more intimately acquainted with practical opera- 
tions as workmen than with the principles on which 
ractice is based, common arithmetic only is used 
in the treatment of the questions; and the en- 
deavour is, rather to explain circumstantially the 
rules of common use than to develop new theories ;” 
and this quotation might really be taken as the text 
on which the whole series of manuals to which we 
have been referring is based. In “ Iron and Heat" 
Mr. Armour has well fulfilled the object set forth in 
his preface, and he has produced a work calculated 
to be of great service to the class for whom it has 
been written. The book may be said to consist uf 
two distinct parts, the first treating of leterage, the 
action of strains of various kinds, the proportions of 
beams and girders, the resistance of columns, and 
the elasticity of iron ; while the second part deals 
with the properties of iron, iron ores, and the 
smelting process generally. This is a wide range 
of subjects to deal with in a small octavo volume 
of 163 pages, printed in good sized type; but Mr. 
Armour has managed to accomplish the task simply 
by using as few words as ible to express hie 
ideas, and by carefully pel se from the work 
any matter not strictly we to the subjects of 
which it treats. In what we have called the first 
part of the book—namely, the first five sections— 
the actions of various strains on beams, girders, and 
columns are very porn explained, and the rules 
are given in forms which render them available for 
practical use by any one acquainted with common 
arithmetic, e sixth section gives a general surn- 
mary of the qualities of cast iron, steel, and wrought 
iron, while in the seventh is commenced an account 
of the smelting process. Mr. Armour’s account of 
this process is necessarily, from the limited 

at his disposal, somewhat rudimentary, but it is 
searcely rudimentary in the sense ordinarily at- 
tached to that term. Our author's object evidently 
has been, not to save space by treating the subject 
in a vaguely general manner, but rather to obtain 
the necessary compactness by writing of what we 
may term a typical smelting process, and not at- 
tempting to treat of the modifying influences towhich 
it is necessary to » when ing out that 
process in actual practice. It thus happens that the 


second of Mr, Armour’s book, if asa 
peer making, is exceedingly st 


* Between 1831 and 1839, Conrad eens eee 
treatises on matters pertaining to the Watersteat, which 
were collected oo and published in 1849, under the title 
of “ Verspreide Bydragen” (Scattered Contributions), in the 

that they might at some time prove useful for the com- 
pilation of a per. aoe history of the Watersteat. 
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whereas, if considered as a treatise on the pr 
of amelting, it is very complete, the action of the 
heat in the various parts of the furnace being very 
closely followed, and the chemical actions explained. 
We must, however, take exception to the manner 
in which, in Section XL, Mr. Armour —— to 
account for the different amounts of heat developed 
by the combustion of carbon into carbonic oxide 
and carbonic acid respectively. To explain what 
we mean, it is necessary to quote the following 
passage - 

Thas 1 volume of carbon <1 tb. combines with the requisite 
2 volames of oxygen= 2.66 lb. to form carbonic acid, which is 
wenerated with 14,000 units of heat in the melting zone; and as 
we before remarked, these three volumes contract into the space 
of 2 volumes, while the addition of « fourth volume- viz. 1 of 
carbon—canees expansion to 2 doable volumes, occupying the 
space of 4 volumes, which is equivalent to a double expansion, 
and hence the absorption of heat in the latent state. 

We have theo, firstly, for the carbonic acid 


ocess 


Volames. Volames Unite Pounds carbon. Units heat 
8 occupying 2 with 14,000 I 14,000 ; 
and, secondly, for the carbonic oxide. 
Volumes. Volumes. Unite Pounds carbon. Units heat. 


4 cocupying 4 with 14,000 2 7000 

Thus we get 7000 anit of heat for every pound of carbon in 
carbonic oxide, or in every 1.33 1b. of oxygen, whether tn the acid 
of the oxide state; and as the unite deveioped or fuand active in 
carbonic oxide bave been found by actual test in melting ice to be 
only 4000 for every pound of carbon, it follows, as heat can no 
more be annihilated than can matter, that the expansion has 
hidden 3000 unite; so that 4000 unite «2 )b. carbon = 5000 units, 
which being subtracted from 14,000 = 6000 units latent heat, 
available for heating the fixed oxygen of the ironstone when the 
condensed carbonic acid form is resumed on the extraction of 
that oxygen. 

It will be seen that in this passage Mr. Armour 


neglects the quantity of heat which is rendered 





a 





latent in effecting the gasification of the carbon 
when the latter is consumed with carbonic acid. 
When 2.33 lb. of carbonic oxide, containing | lb. of 
carbon, unite with an additional 1.33 lb. of oxygen 
to form carbonic acid, 10,000 units of heat* are set 
free, the carbon being in this instance already in 
the gaseous state ; whereas, when 1 |b. of carbon | 
unites with 1.331b. of oxygen to form carbonic 
oxide, 4000 unite of heat only are rendered avail- 
able. ‘The accepted deduction from these facts is 
that, in the latter instance, 10,000—4000—6000 
units of heat have been rendered latent in gasefying 
the carbon. Similarly, when | lb. of carbon is con- 
verted into carbonic acid by uniting with 2.66 Ib. of 
oxygen, 20,000 units of heat are actually developed, 
of which 6000 become latent in converting the 
carbon to the gaseous state, and 14,000 units re- 


main available as sensible heat. Hence there is 
not 7000, as stated by Mr. Armour, but 10,00 
units of heat “for every pound of carbon in car- 
bonie oxide, or for every 1.33 Ib. of oxygen, w hether | 
in the acid or the oxide state.” Moreover, it follows 

that, when 4.661b. of carbonic oxide, containing 

2 lb. of carbon, are converted into carbonic acid by 

combination with the oxygen of the ironstone, the 

quantity of heat developed for supplying that | 
rendered latent by the process of reduction, is not | 
6000, but 20,000 units. 

A few pages beyond that from which the above 
quotation was taken, Mr. Armour again under- 
estimates the quantity of heat rendered latent in 
converting the carbon into a gaseous state, and this 
is the more remarkable as on an earlier page 
(page 113), he has given it at its correct amount, | 
namely, 6000 units per pound. On the page last | 
referred to, however, our author does not explain | 
clearly that, when 3.661b. of carbonic acid are made 
to take up another pound of carbon, and are thus 
converted into 4.66 lb. of carbonic oxide. the sen- 
sible heat ultimately available is 8000 unita, being | 
that due to the conversion into carbonic oxide of 
2ib. of carbon. In a future edition, which the | 
work under notice is sure to reach, we trust that 
these defects may be remedied. 

The concluding parts of Mr. Armour’s book refer 
to the action of pot blast, and to Mr Cowper's 
(named by a clerical error, “ Fowler's”) re- 
generative heating stoves, the action of which is 
clearly explained. Altogether, Mr. Armour has 
produced a book which will serve a very useful end, 
and which we can recommend to the class in. whose 
interests it has been written. 





Tas Usrrep States Navy.—The secretary of the United 
States an’ | has appointed Commander Collins, navy con- 
structors W. L. Hanscom and G. W. Muen, chief engineer 
C. B. Robie, and civil engineer C. Hastings, a Board to con- 
sider plans received for @ floating iron dock for the repair of 
vessels of the United States navy. The Board has been in 
session at the Navy Department of the United States 
Tenders are ex i to be invited shortly for the construc- 
tion of the dock. The amount appropriated by congress for 
the work is 1,000,000 dols. 





* We adopt Mr. Armour’s figures to avoid confusion 


MILROY’S METHOD OF CONSTRUCTING FOUNDATIONS. 





FICS, 







We publish, above, a design recently introduced by Mr. 
John Milroy, whose name is so well known in connexion with 
the excavator he has brought into extensive use, of a method 
of constructing piers or foundations of concrete or brick- 
work. The arrangement embraces two special features, one 
referring to the construction of piers either in complete 
eireular or segmental sections, and the other to the use of a 
curb or shoe to be used with them. The design is adapted | 
for any material, and the drawings, which we give above, | 
refer ially to the employment of brickwork. The piers | 
would be constructed of a series of annular sections or rings | 
half of one of which is shown in plan in Fig. 1. Each | 
section is founded on a platform, and within a frame, | 
which may be constructed of wood and built up in segments. | 


| either by laying a 


The ring is shown as formed with a mortise at one side, a 
tenon being placed at the other, for connecting or locking 
together a series of columns or cylindrical piers when con- 
structing foundations for a continuous pier or quay. 

Fig. 2 is a vertical section showing a ring being lowered 
down upon the ion of a pier or column in process of con- 
struction, and Fig. 3 shows the curb or shoe; Fig. 4 is a 
plan of the holder employed for lifting the rings and it is 
also shown in elevation in Fig. 2. ‘This holder consists of a 
three-armed frame having levers jointed to the outer ends of 


| the arms, and connected by chains to a central ring; these 


connecting chains are of such a length that when lifting 
force is applied to them the strain tends to draw in the 
upper ends of the levers, and force out their lower ends 


| which are shaped to catch in cavities formed for the parpose 
| in the bottom edge of the ring, and when the latter is being 


lifted, the stvain acting as described prevents the levers from 
being loosened or displaced. When the ring has been lowered 
into its place, the upper chains are slackened and the lower 
ends of the levers are drawn inwards clear of the ring by 
means of three chains connected to their lower ends. 

The rings are joined together with Portland cement, 

bed of the cement in the usual way, or, 

after a ring has been lowered into its place, the joint between 
it and the one next below it is pointed with cement round 
the inside and outside, and cement is then run into the 
holes (see Fig. 1), provided for the purpose, and rammed well 
in so as to spread throughout and fill up a small space left 
for the purpose between the two rings. Bricks may finally 
be insert in the holes, to act as dowels between the 
rings, and thus prevent any movement of them upon each 
other. 

The curb or shoe, Fig. 3, consists of a thin cylindrical 
shell easily sunk, and presenting a sharp and elon 


enterin , whilst from the space within elevation 
accomplished without difficulty. The cylindrical shell 


surmounted by a fiat annular plate, the outer edge of 
which corresponds with and joins the top of the shell, and 

it is in addition supported by radial brackets or feather 
lates fixed or fo’ in the angle inside the shell. The 
areal course of the pier rests upon the annular plate, 

is fixed to it by bolts. 








or 
= mwege 
ate Sat eT 
, ~ ate, 





mune 


td Pha teenassevvanc cares mend f 
MSHA SA 4 





iia 


H 


+ 
. 








+ 
Fr 
a 
sae = — 
DH 
D ’ " 
pen Ln ‘ oron 
: mad h 
D hon th n 
D D D D 
ub ould D 
. 0 ned D 
hich w name h been n 
5 
. Gop 
D ‘ 
n hich 
Lt} ‘ m 0 cap 
nh the mp mum o o 
pen D otb D 
D om 
‘ nb. Oo 
i] man dep men 
U ; mn 
a m depend 
‘ h 5 
. ou na 


ca 
uit 





ih 


fe) 


x 
a c.. 


> 
~ 


ee 
4 
x 
> 


Ao te 
-— 
"4. 
RY 4 
*» 


= 4 
sean 
ee.ee™ 
* Sut 
! nt 2 




















bankmen brid D r ad dec 
n b ; in po D men n th 0 0 
d m D he : ‘ b 
D ‘ 0 6 d 
n definite com p n 
m ‘ b m ; 
been nb 0 hird 
p D b ‘ upposin p d 
hab D D é h plac 0 D 
ning o peop na od D 
D n D dient o 00 ‘ 0 
a D D . on pod 
0 D com 5 ton timati r) 
d d nd th 0 0 to 
d n n he D co 
6 D ‘ d ht o 0 nd en 
‘ dain he m moun dp D 
on 2 t q pcom 
‘ u b h com p on D 
Dro D 66 0 on D da 
0 n th CO D Psu guid be mu m 
A b o th 0 5 3 


a 


¥ 


. 


is 9” 


Ay y 
mf 
e. Won ae \. mall J 


%y 


'\a 
5 a% 


te. \ 


a 


-_— 








0 
3 
Dib 
on 
igh 
OD 
‘ 
on 
bh 
oul 









































' 
4 
0 
0 0 
: 
no 
ower to ‘ D 
01 ail 0 
: pub 
: a0 9 
of 
" 0 n bo 
0 ) 
neD o discred hb 
0 0 nh proo 
m b D d b 
d ndii 
Dpro ' b 
p h 
or Q nd 
D do not co 
oD 
mM 
of 3 : 0 he o 
0 hand b 
d i d n 
nd sno » 6 
D b n 
Cs nd wo D D 
So 
D 
b n 0 
D 
0 D 
he b n f 
‘ pon th 
moun pended 
. ‘ 
D 
7 D 
prospectus bh 
D nd ngin n 
0 old b d 
b 0 b 
on 0 D 
d of o D 
0 bo 0 
ne d oo C1 ti) 
0 or « 
to 
0 0 d 
bearing it re 
Led b O1 
0 ; 0 ; 
‘ u he lar; on 
Ul 
0 DU 
7u0 O of co 
jud : 








Ve , 
nt af, e ef 
pe Cum €: 
~~ Fere' 

af - 
he ae 
Cw ae & 4 
*r CC - 
SS Nic el 
aa annie 
>> ¢ 

i 


O 
C ‘ 0 
a of bip 
0 Q 
nd 
u nd 
0 0 bp pan 
0 of : 
0 ‘ n 
0 
A 9 
[ro 





k 
: 
| 
t 


eee antenna wap 


ee 


— SS 


- 


Se BAT yee 


po 


472 
PROPOSED TUNNEL UNDER THE CLYDE] 
AT GLASGOW. 


Tne enormous extent of the pastenger traffic over the | with special reference to examples, now in progress or 
Clyde at Glasgow by the harbour ferries, together with | reeently completed, in the United States. 


the great danger attending the traffic, has led the Works Com- 
mittee of the Clyde Tryst to take action, with the view ulti- 
mately of constructing a passenger sabway in liew of the ferry 
at Clyde-street, which is the one that is most extensively 
used. Boring operations have been —~ for some time 
at that ferry, with the sanction of the Werks Committee. 
Three test shafts have been made, one on either side of the 
Clyde, and another within the quay’ wall. All of them 


will be put down to a depth of 85 ft, and all the results | details of the results in each case. 


hitherto obtaisted are very satisfactory, showing that, so 
far as the weit “is” the construction of a tunnel 
would not only be practicable, but even easy of accom- 
plishment. Estimates are now being prepared, in order to 
ascertain the cost of the undertaking, and the revenue 
likely to be derived therefrom. Several members of the 
Clyde Trust are quite in favour of the scheme, and there is 


1864, a lamentable loss of 
life touk place at the ferry already named, owing to the 
swamping of a ferry boat, which at that time was simply a 
two-oared beat capable of carrying twenty-four passengers, 
but that musober wag exceeded on the occasion referred to 
on account of a violent avd headstrong rush of working 
men who wére jast returning bome from work. Soon 
afterwards a small steam ferry beat was put upon that 
station; but the fact of nearly twenty persons being 
drowned at the time naturally lel many persons to think 
of proper preventive measures against such a loss of 
human life. Amongst the schemes devised there was one 
which was privately submitted to the harbour authorities 
by Mr. James Deas, C.E., who was then engineer to the 
Edinburgh and Glasgow Railway, and had no expectation 
that he would ever be in the position of engineer to the 
Clyde Trust, the post which be now occupies. It is the 
scheme devised by that gentleman which is néw brought 
under the consideration of the Trust, 

The following is an outline of the scheme which Mr. 
Deas submitted along with the plans which he sketched to 
accompany his letter: He proposed a malleable iron tunnel 
from 9 to 12 ft. wide by 9 it. high, the top being 3 ft. or se 
below the present bottom ; the approaches to the tunnel at 
the two ends to be by means of sloping brick archways or 
tunnels of @ similar width and height. The latter he pro- 
posed to carry from the side of the two streets leading to 
the ferry, afew steps being made at the entrance so as 
quickly to obtain a sufficient headroom for the brick tunnels 
under the streets running parallel to the harbour. The 
entrances could be covered over in a manner similar to the 
coverings placed over the entrance stairs to the cabins of 
steamboats. Of course the tunnel would be properly 
ventilated, and lighted with gas, and a toll might be 
charged similar to that now exacted at the ferries. It is 
believed that the additional safety of such a subway would 
induce many persons to avail themselves of its use who now 
never venture into the ferry boat; and it is not likely that 
the revenue of the Trust would suffer in the slightest 
degree 

Such a tunnel would doubtless bring several other ad 
vantages. The quay frontage at present occupied by thé 
ferry stairs on either side of the harbour would be made 
available for ordinary quay age purposes, and hence there 
would be additional revenue from this source. The 
amenity of the quays would be improved by having them, 
as at present, subdivided by the ferry stairs; and the 
traffic on the river would be much facilitated by having 
the ferry boats dispensed with. 

In the event of the scheme thus outlined, or any modifi- 
cation of it being adopted for execution, we shall take 
care to inform our readers from time to time of the progress 
made, and more especially of the means which may be had 
recourse to for the construction of the tunnel. 

I’lans for a similar work have also been prepared by 
Messrs, Storry and Smith, engineers, of West Regent-street, 
Glasgow. 

HE INSTITUTION OF CIVIL ENGINEERS, 
Subjects for Papers, Session 1871-72. 

Tus Council of the Institution of Civil Engineers invite 
eommunications on the subjects comprised in the following 
list, as well as wpon others; such as— 

a. Authentic details of the progress of any work in civil 
engineering, as far ae absolutely executed (Smeaton’s 
aceount of the Eddystone Lighthouse may be taken 
as an example), 

b. Descriptions of engines and machines of various 
kinds. 

¢. Practical essays on subjects connected with engineer- 
ing, as, for instance, metallurgy, or, 

d@, Details and resulta of experiments or observations 
connected with engineering science and practice. 


For approved original communications, the Council will be | 
prepared to award the premiums arising out of special funds | 


devoted for the parpose. 
1. On the application of graphic methods in the solution 
of engineering problema. 


some of the principal bridges in Holland and in the United | L 
States. 


of forming, the surfaces of the streets of large towns. 


_ [Sepr. 15, 1871. 





ENGINEERING. 


nstitution must not, asa body, be considered responsible for 


the facts and opinions advanced in the papers or in the eon- 


4. On the construction of bridges of large span, considered | sequent discussions; and it must be understood, that such 


gas and water mains, and for other similar purposes. e 


hydraulic cranes, and on the application of steam power in 
the execution of public works. ; a, 
9. On the different systems of road traction engines, with 


10. On the use of concrete, or béton, in large masses, for 
harbour works and for monolithic stractures. 

M1. On dredging machinery, with details of the cost of 
i aad iting the material. ‘ * 
12. On excavating by machinery, with a description 
auy excavating machines which have been brought inte 
saccessful use. 

13. On the various appliances and methods used in rock- 
boring and blasting, in this country and abroad, with details 
of the results obtained. 

14. On explosives, as applied to industrial par- 
ticularly nitro-glycerine, dynamite, and ‘li p. 
15. On the of railways. 
16. On eeonomieal railway construction and working. 
17. On the systems of fixed signals, and the connexion 
between signals and puints, at present in use on railways. 
18. On the details of construction of modern locomotive 
engines, designed with a view to economy, durability, and 


the cost of repairs, &e. 


have been extensively employed on railways, and the general 
results of their working, both upon er and upon 
levels; and on the use of t&t iron, wood, other m 

for brake-blocks. 


20. On the best method of utilising the resistance of the 
piston, as a retarding brake power on railways. 


them. 

2. On the water supply of towns, including a deseription 
of the sources of supply, of the different modes of collecting 
and filtering water, of the various incidental works, of the 
distribution to the consumers, and of the general practical 
results. 

23. On the theory and practical design of pumps, and 
other machines for raising water; as well as of turbines, and 
of water pressure engines. = 

24. On the employment of steam power in agriculture. 
25. On the theory and practice of the modern methods of 
warming and ventilating large buildings. 
26. On the laws governing the flow of steam and other 
gases in pipes, and on experiments to determine these laws. 
27. On the best practical use of steam in steam engines, 
and the effects of the various modes of producing co - 
tion. 

28. On the results of the best modern practice in marine 
engineering, having regard particularly to economy of work- 
ing expenses, by superheating, surface condensing, great 
ex on, high pressure, &c. 
29. On mechanical appliances, worked by steam, for use 
on board ship, as substitutes for manual labour, in loading 
and discharging cargo, in raising the anchor, in working the 
sails, &e. 

30. On the design and construetion of gas works, with a 
view to the manufacture of gas of high illuminating power, 
free from sulphur compounds, especially sulphide ot carbon ; 
and on the most economical system of distribution of gas, 
and the best modes of illumination in streets and buildings. 

81. On the maintenance, by sluicing, of the harbours on 
the coasts of Franae, Belgium, and Holland. 

82. On thesea works at the mouth of the river Maas, and 
the effects produced thereby. 

33. On the construetion of tidal, or other dams, im a con- 
stant, or variable depth of water ; and on the use of cast and 
wrought iron in their construetion. 

34. On steel, and its present position, as regards production 
and application. 

3& On the safe working strength of cast and malleable 
iron and steel, including the results of experiments on the 
elastic limit of long bars of iron, on the rate of decay by 
rusting, on the effect of vibration or prolonged fatigue on the 
strength of railway axles, chains, shafts, &e., and on the re- 
lative extension and compression of wrought iron and steel 
under equal loads within the elastic limit. 

36. On the means in use for sinking deep shafts through 
quicksands, or other shifting material. 

37. On the various methods of draining distant isolated 
sections of mines. 

38. On the best forms of air-compressing machinery and of 
hydraulie engines for conveying motive power to deep work- 
ings in mines. 

39. On the theory and practice of the methods in use for 
the artificial ventilation of eoal and metallic mines. 

40. On the washing of small coal and the mavufacture of 
artificial fuel. 

41. On the preparation and utilisation of peat, and the 
machinery connected therewith. 

42. On the systems and apparatus at present used in tele- 
graphy. 

43. On the pneumatic transmission of heavy trains through 
tunnels, and of light weights through pipes, with a com- 
parison between the economy of the two systems. 

It has frequently occurred that, in papers which have been 
considered deserving cf being read and published, and have 





2. An experimental inquiry into the strains upon arched 


rile, vark usly loaded, to ascertain the agreement between 
es culetion and experiment. 
3, On the metbods of constructing the foundations of 


even had premiums awarded to them, the authors may 
hare advanced somewhat doubtful theories, or may have 


facility of repair, with particulars of the duty performed, of Hae 0 out by M Hill, 
‘ intions of ecatl ich | ments in the manufacture 
19. On the best deseriptions of continuous brakes, which to every kind of tel hi euee ies aii wie io 


in the annea 


papers may have medals and premiums awarded to them, on 
account of the science, talent, of industry displayed in the 
5. On the most suitable materials for, and the best mode | consideration of the subject, and for the good which may 
be expected to result from the discussion and the inquiry; 
6. On the advantages and disadvantages of subways, for | but that such notice, or award, must not be considered as any 


xpression of opinion, on the part of the Institution, of the 


7. On the theory and practical design of retaining walls. | correctnessofa@my of the views entertained by the authors of 
8 On the comparative efficiency of different steam and | the papers. 





FACTURE OF WIRE. 

tus Eviror ov Excineraine. 
of a submarine telegraph 
g ion with Shangiini 
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understand that, if we had 
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submarine telegrap) 

t day we ate but little 

Cae ever, that a patent, lately 
and Claus, for “improve 

” will give a fresh impuls 


It is scarcely nocessary to explain to your readers that, 

ling of wire preparatory to its being reduced 
in thickness, rod from which it is made is first 
to @ bright red heat, and then permitted to col 
slowly, in order to get the metal to the requisite degree of 


21. On street railways, and the best mode of working ; to allow of ts being drown toa lose diameter. That 


also, while cooling the action of the air causes an oxide to 
form upon the metal, which, if permitted to remain, would 
prevent the wire being drawn thinner, and to remedy this 
the oxide has to be dissolved by means of a diluted acid, 
sulpharit acid being the one commonly used. This appli- 
cation of the acid at this stage causes the wire to become 
brittl@ or “rotten.” It is then cleansed, and drawn finer in 
the ustal manner. After having passed through two, or, at 
most, three holes, the metal has become so hardened that it 
is impossible to work it without the risk of breaking ; so the 

of annealing has again to be gone through, when a 
scale or coating of oxide again forms on the surface of 
the Wire, and bas to be removed again in the same manner 
as Before. And so it continues, according to the fineness of 
the wire, by which we can perceive that the finer the wire 
is the more determined is the action of the wire upon its 


ow it will be apparent to all that an invention which 
would — the ys of air, _ uently the forma- 
tion of scale duri process of annealing, must prove of 
immense value to manufacturers of every kind of wire, 
but i 4 with ogee wire. This has been accom- 
i by Messrs. Hill, Ward, and Claus’s patent, which 
anpeals wire by immersing it in a bath of flux,t heated 
to the required temperature. The flux, naturally adhering 
to the hot metal, forms a coating, which prevents the meta! 
oxidation until it is cold, whee it is removed from tle 

annealing articles by the aid of hot or cold water. 
I pony go on, but I fear I have already trespassed too far 
upon your valuable space, and again apologising for tle 

: 1 am, Sir, your very obedient Servant, 

Peocsex. 





Hovas or Lanourn on tax Cateposras Ratwwway.—(n 
Saturday, a large meeting of railway employés con- 
nected with the Glasgow, South Side, Gartsherrie, Mother- 
well, and Carstairs mineral sectioas of the Caledonian Rail- 
way, was held at Motherwell for the purpose of considering 
what action should be taken in reference to the hardships 
incurred from long hours and the low rate of wages paid 12 
many of the branches connected with the mineral depart- 
ment. A deputation of two men from each eection was 
appointed to wait upon Mr. Britton, locomotive superinten- 
dent, Glasgow, with the view of presenting a petition to tue 
directors, to festrict the working Ses to ten hours per day 
the time in no instance to exceed time and quarter, except 
in cases of accident or necessity, the overtime for such work 
to be paid at the hour and quarter rate. After some discus- 
sion on the wages question, it was proposed that the wag*s 
of the firemen and brakesmen should remain as at present, 
as those branches are confident that with the proposed re 
ductions in the hours of labour and the overtime payment, 
their weekly wages would upon the whole be increased. It 
is rumoured that in the event of the directors disregarding 
the claims of the men, there will be a kind of confederacy 
formed to make the Caledonian line the battlefield on which 
to begin the short hour movement throughout Scotland. The 
passenger engine-drivers have as yet taken no action in the 
matter, but it is currently reported that many of the points- 
men, who have the longest bours and are the worst pard 
class in the service, will join in the movement. 


* April 8 and 22, 1857. 

+ The flux or fluxes used are chloride of calcium, bydrate 
of soda, or silicate of soda, as being cheapest and most suil- 
able, but common salt and substances of a similar characte? 





arrived at conclusions at variance with received opin gs. 
The Couneil would, therefore, emphatically staie, tuat the 


may be also employed, with bke results. 
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NOTES FROM PARIS. 
Pants, Sept. 11, 1871. 
Rat.way Tragrric. 

Tue railway receipts of the past week show an increase 
over those of the corresponding week of 1869. The Lyons 
Railway has gained 10 per cent, on its old system, and 24 
per cent. on the new ; the Orleans line 9 per cent, on the 
old réseau, and 14 on the new ; the Western 13 and 17 per 
cent. respectively ; the Northern loses 2 per cent. on the old 
system, and almost 38 per cent. on the new. The Central, 
as compared with last year, shows an increase of 34 and 
15 per cent. These results are to be attributed to the 
business in arrear, but the companies are far from being 
able to give satisfaction to all the requirements of traffic, 
and to the continual complaints made. But these com- 
plaints appear to be of little use; there has, however, 
been formed in Paris, since about 15 months, a council of 
mmerce and industry in matters of transport, and this 
diy, whose action bas been paralysed by the war and 
the insurrection, has published the first numberof a bul- 
letin, which will appear monthly. This syndicate will be 
able to render important services to manufacturers and 
merchants in maintaining their rights and interests against 
the powerful companies. The Government which has recog- 
nised the utility of the institution, has entered into rela- 
tions with it. 


t 
al 
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M. Gramme’s Ececrro-MaGnNer. 

The electro-magnetic machine of M. Gramme, a descrip- 
tion of which we lately published in ENGingeRiye, has pro- 
duced considerable interest in the scientific world. M. 
Bréguet, the able manufacturer of telegraphic apparatus, 
has adopted already two different types of this machine. 
The technical journals have published descriptions of them. 
We shall refer to this machine again when experience has 
plied facts sufficiently numerous to enable us to form a 
definite opinion of its merits. 


PeTROLEUM. 

M. H. Byanon in a note on petroleam presented to the 
Academy of Sciences, criticises the means generally em- 
ployed to ascertain the degree of inflammability of the oil. 
The author finds this means defective and unscientific, and 
prefers to seek by the aid of a very simple and easily 
managed apparatus, the character of the vapour that dis 
engages itself at various temperatures; he tests this vapour 
with the assistance of a column of water. The most volatile 
andinflammable productshave a very considerable elasticity, 
sometimes superior to that of sulphuric ether, and the 
existence of 5 to 10 per cent. of these products is the most 
dangerous. 

Apropos of the much disputed queston of the origin of 
petroleum, M. Byanon affirms that in a laboratory trial, he 
has succeeded by a combination of carbonic acid and water 
under the simplest conditions, of obtaining in a small quan- 
tity an inflammable liquid, and having an odour somewhat 
analogous to the carbonate of petroleum. 

THearres AND Hyprauiic Macuvery. 

M. Queruel has recently established at the Gaité Théatre 
an hydraulic apparatus for working curtains and other 
moving parts of the stage. He has also worked out similar 
appliances which he proposes to apply to the new opera. 
M. Tresca, in the name of the Committee of Mechanical 
Arta, alludes favourably to this process, which he describes 
as follows: M. Queruel employs as a motor the water 
taken from the city mains under a pressure of three atmo- 
The accumulator is formed by the barrel of an 


spheres, 

hydraulic pump composed of a large copper tube 16 ft. 4 in. 
long, and 72 in. in diameter. The effect produced on the 
surface of the piston is 10,709 1b. The piston speed is 
about 3 ft. 3 in. per second, This power is trans- 


mitted to the objects to be moved by fourfold tackle, which 
reduces the power to one-fourth, while quadrupling the 
by this means a large power, with a velocity of 
13 ft. per second, is obtained, transferable by pulleys to all 
parts of the stage where it may be usefal. This power, so 
easily managed, is under the control of a single attendant, 
who can operate it as required by handling an admission 
cock. 

In an earlier application, which was in operation from 
March to July, 1870, at the Gaité Thédtre, M. Queruel 
moved scenes in the ordinary way by rollers and cords, to 
which the apparatus imparted the movement. He is able 
also to give movement to carriages on which a vessel is 
mounted to cross the stage, and the apparatus is sensitive 
enough to give a motion that is in complete accord with 
neasure of the orchestra. 

arrangement which has so well succeeded in a simple 

may be extended to the greater part of the now 
iplicated theatrical movements; it could be combined 
with the employment of large accumulators in the posi- 

s when they would be necessary, and ought to super- 
le the use of the complicated coun‘erweights now em- 


speed ; 






instance 


pl 
sul for a century. 


A Lone Americas Feray.—A plan has recently been 
proposed for the transportation of cars laden with grain from 
Sheboygon, Wisconsin, directly across Lake Michigan to 
Pentwater, Oveaga county, Michigan. This lake ferry will 
be 6) miles in width, and the boats are to be constructed like 
those which ran across the Susquehanna at Fort Deposit be- 


f +) 
tore the erection of a bridge. 


ed in our theatres, the mechanics of which have stood | 





BESSEMER’S HEAVY ORDNANCE. 

For some time past, Mr. Henry Bessemer has been de- 
voting his attention to the construction of heavy ordnance, 
and the development of a new system by which a weight 
of projectile may be-fired far exceeding anything that has 
oe pss oe, the same time, with a 
ig orm requiring the employment of less metal 
in its couse. To achieve this end, he seeks to con- 
sume his in such @ manner as to utilise the 
whole of its effective force, and, at the same time, to avoid 
throwing any eudden and excessive force upon the gun. 
Such a design affects, first, the constraction of the gun, and, 
secondly, as a matter of cours@, the form of the projectile. 
Of the many arrangements whieh have been desi by 
Mr. Bessemer, and which have saeeseded one another as he 
arrived more nearly to practical reaults, we have selected 
one of the earlier furms, reserying the publication of other 
and more advanced modifications till a later period ; and here 
we may remark, that Mr. Bessemer is at the present time 
having constructed a monster plee@. of ordnance which shall 


subject his theories to the extended test of actual experience, 
In the largest description of rifled ordnance now in use, 


project the elongated shot is so great, that a thickness 
metal at the breech about equal to that of the bore, iy re- 
quired to resist thetendency to rupture the shock occasions. 
Chis necessity places comparatively confined limits upon the 
size of heavy gums, and the weight of projectiles employed. 
Again, the sadden energy called forth by the powder explo. 
sion which exerts so destructive an influence on the breech 
of the gun, decreases as the shot, acquiring velocity, moves 
along the bore of the gun, until, as it reaches the muzzle, 
the final pressure upon it is far less than that which origin- 
ally started it into motion. To equalise this force then, and 
exert upon the projectile a constant pressure along thé gun, 
is the first object the inventor seeks to obtain, and he 
anticipates reckoning the weight of shot,tnot by pounds 
but by tons, which with perhaps a somewhat low velocity 
would, if fired against armour-plated ships and forts, fall 
upon them and crugh them. 

But in so greatly increasing the weight of the shot, the 
inventor naturally increases the length of his gun, consider. 
ing a barrel of, say 50 ft, in length, to be necessary for his 
purpose. In this barrel there would be generated a series 
of continued or repeated explosions, which would exert a 
comparatively low and equal pressure during the whole 
time that the projectile traverses it. 

Thus, in the present system a given charge of gun- 
powder may exert at the moment of explosion a force of 
60,000 lb. per square inch on the chase of the gun, and 
by the time the projectile has traversed a distance of 
10ft, the pressure may be reduced to a mean of 
15,000 lb. per square inch throughout the entire length. 
Mr. Bessemer proposes to substitute for this violent and 
unequal action a continuous force of ouly some 3000 Ib. to 
the inch, maintained upon the shot throughout the entire 
length of its extended travel along the bore of the gun, 
hoping to obtain an equivalent duty with a vastly reduced 
strain. 

The engravings on the next page will explain the mode 
in which Mr. Bessemer has embodied his ideas. Fig. 1 is 
an elevation, Fig. 2 is a longitudinal section of part of the 
gun, and Fig. 8 a cross section. The inner tube of the gun 
may consist of several thick plates of iron, each bent into 
a tube, and welded, the inner and outer surfaces being 
bored and turned so as to receive a series of steel hoops 
placed on hot, and exerting an initial force on the gun, 
At the ends of the inner tubes are flanged hoops for the 
purpose of connecting the several lengths together by bolts, 

The breech of the gum may be secured by a movable 
breech plug screwed into the end of the tube, and made gas 
tight by an expanding metal elastic cup, forming a knife 
| edge on the plug, and fopeed against a ring of copper or 
other soft metal let into @ grooye formed around the breech 
for that purpose. This breech piece is shown at ¢, having 
a knife edge. The removal of the breech piece is effected 
by the rod, g, fastened into the rear of the breech, and 
supported in a bearing suspended from a crane ; a balance 
weight is fitted upon the end of the rod, havivg handles 
fdr the purpose of turning round the breech piece. 

In order that a continuous supply of gas under pressure 
may be generated and made to act on the projectile as it 
advances, a cartridge or powder chamber is provided, 
which fits loosely inside the gun; it consists of a eylin- 
drical mass of steel, in which a large number of small 
holes or chambers have been drilled parallel to the axis of 
the gun. From 20 to 100 of these chambers are made 
| according to the size of ‘the ordnance, and varying from 
}2to Sin. diameter. The explosive material is placed in 
| these cells. By preferende, Mr. Bessemer recommends the 
| use in each chamber of a pumber of separate charges of 
| powder, separated from eath other by diaphragms having a 
fuze for communicating. the ignition, or else parted bya 
thin layer of meal The quantities of powder ia 
these charges increase at. 'y succeeding discharge of the 
series, and the interGalaof time between the discharges 
diminish, so as to keep tithe with the increasing velocity of 
the projectile, and thas kéep up the pressure in its rear 
nearly uniform throughout its entire movement from the 
breech to the muzzle of the gun. 

In Fig. 2 the cartridge above described is shown in its 















embody his latest designs, and the trials of which will} 


sudden explosion of the heavy powder charge sonsteed th 


In both these figures the cells will be seen which 
the 











pierced with a small bole, so are fired in 
rapid powder. percussion caps 
contained in a te cell, into the central 
part of the and cap is a small steel 
rod fitted so that it can be In a line with 
this rod is a similar one, /, ough g, so that on re- 
ceiving a blow at its outer in contact with the 
former, and strikes the cap. of the cartridge are’ 


preserved from injury, and 
soft metal capsule covering ¢ 
shown, the cartridge can be” 
been fired. 

It will be understood that 
of the cartridge is ignited at. 
they may be #0 arranged th 

the gun, and various 


be adopted for firing charges, such as a 
communicating pp pe cell, or a suitable 
; us actuated projectile itself. 
thown a nearly spherical shot, of a reduced 
direction, where a portion has been cut 
00 form a flat band around it, Thus, for a gua 
ore, the shot may be 26 in, eut down to 24 in., as 
"Phe adv: of such @ over a spherical 
is that there would be leas , and that no rota- 
tion could be set up in the passage of the projectile through 
the gun, thus insuring a g' of fire. 

In Figs. 6, 7, 8, are shown ‘oe @longated projectile pro- 
posed to be used by Mr. er, in which a part of the 
powder charge is inserted in #i@ réar of the shot, or in an 
auxiliary chamber, to obtain: ; In this arrange- 
ment a separate charge is pl the shot, as shown, and 
the latter is provided with openingeat the rear, placed tan- 
gential to the circumference ignition of this supple- 
mentary charge at once gives m impetus and rota- 
tion to the shot as it passes along the gun, The powder is 
placed in the fécess at the rear of the shot, firmly com- 
pressed in it, and afterwards partially bored out, as shown, 
to insure such fapidity of fire that the whole may be con- 
sumed before the projectile quits the gun. The degree of 
rotation would of course depend on the amount of powder 
consumed, and the size and direction of the openings 


; are kept dry by a 

of the chamber. As 
removed after it has 
in the various cells 


eelis may be fired suc- 








through which the high pressure gases escaped. As shown 
in the dra the central opening through which the pro- 
jectile is is closed with a plug bored out in the 


middle, and fitted with « faze, by which the charge is 
ignited from the first flash that proceeds from the cartridge 
of the gun, 

We may now describe, in a few words the means de- 
signed for maintaining a succession of rapid discharges from 
the cartridge by help of the projectile in its passage along 
the gun. 7 eee intervals, along the chase of the gun, 
small holes are drilled in pairs, 9», into which insulated wires 
are fitted. - Both on the inside and outside of the gun, non- 
conducting serew caps are placed to preserve the insulation. 
The ends of the rods or wires stand sufficiently in relief on 
the inside of the gun to be touched by the projectile as 
it advances, and metallic contact between a pair is effected, 
and the ignition of a powder charge in a cell of the 
cartridge is effected by means of an Abel's fuze and a bat- 


tery. In this the-whole of the cells may be discharged 
successively, & comparatively uniform pressure main- 
tained, whilst the shot traverses the 50 or 60 ft. of gun 


barrel, the maximum pressure being regulated, of course, 
by the amount of powder in each cell. This arrangement 
is shown in Fig. 5, where it will be seen that the cartridge 
forms the actual breech of the gun. 

We refrain for the present from making any comments 
upon Mr. Bessemer’s novel ‘and very striking designs, 
They possess @ vast amount of characteristic ingenuity, 
and will, if attended with success, effect a greater reform 
in the construction of mag ds yw and armour than haa 
yet been dreamed of. We have, however, to refer to 
the subject again and again, a8 Mr. Bessemer has effected 
many important modifications in his plans, and is engaged 
in perfecting the modes of mounting and operating his 
monster ord Besides, as we. said, he is now occupied 
in manufacturing a full-sized gum for subjecting his theories 
to the test of actual practice. 


—_- 








: 

Tur ex-Omier Cosstavctoi@r tae Navy.—The state- 
ment which bas appeared in sam@of our contemporaries, to 
the effect that bir >pencer Roljiiagp and Mr. Reed are to be 

int managing directors of a shipbuilding company at Hull, 
s pot altogether correct. The teuth is that a company is 
being formed to purchase and.s the establishment of 
Messrs. Earle, at that place, with Mry Reed as chairman and 








managing director, and Sir ae of Sheffield, as 
deputy chairman; while Admitgh > poend Robinson bas 
consented to form one of the ordinary directors, 


Mr. Reed, his former 
” Mr. Reed has recovered 
at present in Mon- 


+ Massey, late 


thus paying no small complim 
subordinate officer at the Adm: 
Seeger nee 
with t ight 

chairman of the House A Commons ¢omtuittee, and with 
Mr. Graves, the mayor of Manchester, organising the work- 
ing operations of t! estates, tines, and iron-making 
establishments of Nantygio, Blaine aml Beaufort, which have 
lately been brought together under proprietorship of a 
limited company, of which the three gentlemen just named 
are directors.— Standard. 





| proper position within the gun, as well as in end elevation, 
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COMPOUND MARINE ENGINES. 

A rew weeks ago, in the course of our account of the 
meeting of the Institution of Mechanical Engineers, at 
Middlesbrough, we had occasion to notice favourably the 
excellent type of compound surface condensing marine 
engines, which the members had the opportunity of ex- 
amining at the works of Messrs. Richardson and Sona, of 
Hartlepool. Of these engines, which are constructed from 
the designs of Mr. Charles Smith, the manager of Messrs. 
Richardson's works, we are enabled, this week, to publish 
a two-page engraving, which will explain their principal 
features, whilst we give on the present page other 
views which show the manner in which the engines and 
boilers are arranged in the vessel. 

The principal distinction between the engines illustrated 
and those of the usual inverted type, is that a separate 
messive bed-plate casting is dispensed with, without in any 
way compromising the strength or rigidity of the engine. 
Referring to the engravings, it will be seen that the crank 
shaft is supported on four short stiff brackets, cast on the 
condenser, and united in front by the forked columns, 
between the legs of which the cranks and connecting reda 
swing, thus enabling the strain between the cylinders and 
the crank shaft to be resisted in the most direct possible 
manner, while at the same time the crank bearings and 
boilers are rendered very accessible. 

The condenser tubes are horizontal, and in two sections, 
the water passing first through the lower and returning 
through the upper section to the main discharge pipe at the 
top and after end of the condenser, The condenser tubes 
are packed on the plan introduced at Messrs. Richardson's 
by Mr. George W. Jaffrey, and illustrated and described 
by us on page 244 of our tenth volame. 

The ends of the condenser are planed flush, and the doors 
entirely embrace the tabe plates, and form the necessary 
water The after door covers the side 
of the circulating pump, which is on the end of con- 
denser, and thus conducts the water direct into the condenser 
tubes. The quantity of water sent through the condenser 
by the circulating pump is regulated by a valve on # by- 
pass, which enables any desired proportion of the entire 
discharge of the pump to be returned from the delivery to 
the suction side. This mode of regulating the current of 
condensing water bas the t advantage of enabling the 
circulating pump to be at all times worked full, thus obvi- 
ating the knocking which takes place when the suction of 
such a pump is throttled, and the pump barrel consequently 
only partly filled at each stroke. A large sur- 
rounding the barrel of the air pump—which 
one with the condenser and circulating 


acting; and the part of the condenser raised at the after 
end, to support the pump levers, is further utilised as an 
air vessel for the air pump. 


leaky tubes, &c., a circular cupped valve seat is fitted in 
a diaphragm separating the hot well from the circulating 
discharge passage ; on this cupped valve seat a stout india- 
rubber valve is secured by a central guard in the ordinary 
manner, this valve, whilst thoroughly preventing leak- 
age of salt water into the hot well, opens on the slightest 
internal 


“5s 


cs 
45 
12.0 


I, —e 
14.0 
——hteO 





ToP FIC6 


a 


3 












































_ R 


g 


°o 


9 





& vy 
@ & 


































176 


ENGINEERING. 


(Serr. ts, 1871. 











arrangement. The bilge pumps, which are worked by a 
short crank on the forward end of the crank shaft, are 
similarly fitted, rapid examination of their valves being 
farther provided for by the adoption of a single-hinged 
crossbar and screw to secure the door, as shown in the 
engravings. 

The slide valves, as will be seen, are between the cylin- 
ders, thus enabling the valves to be drawn through the 
door on top, directly off the spindles without removing any 
of the valve gear. The arrangement also permits the drag 
links to be attached direct to the reversing quadrant, thus 
avoiding the intervention of reversing shaft and levers. 
The details of the valve gear are particularly good, and 
every facility is afforded for taking up any looseness caused 
by wear. The arrangement of the reversing gear, also, 
with its horizontal hand wheel is very convenient. The 


high-pressure valve casing is separated from the low-pressure | 


casing by means of a bolted-in diaphragm, which can be 
readily removed if required, giving ample room for a 
workman between the valve faces of the two cylinders. 

The cylinders are jacketed round the barrels, and also on 
covers and bottoms, provision being made at the top for 
blowing out the air, and at the bottom for discharging the 
water which is carried to the hot well, and thence back to 
the boiler. The intermediate receiver sarrounds the hich- 
pressure cylinder, and the steam contained in it is thus ex- 
posed to the radiation of heat from the jacket of that 
cylinder. The draining of the jackets is regulated by the 
gauge-glass and cocks shown on the bottom after-end of 
the large cylinder. We believe that marine engine builders 
would find it an advantage to adopt the method of draining 
steam jackets which we suggested some months ago for use 
on locomotives. This plan consisted in the employment of 
a small pump drawing the water from the jackets and de- 
livering it direct into the boiler. The pump would be so 
situated that the water would drain directly into it, and it 
should be of such size as to be able to remove the maximum 
amount of water produced in the jackets. When there was 
less than this maximum amount to remove, the pump would 
merely draw a little steam. As the pump would merely 
have to deliver the water against the difference of the 
pressures in the steam jackets and boilers, the power required 
to work it would be insignificant, and it would possess the 
advantages of delivering the water into the boiler at nearly 
the full temperature of the steam, while the jackets would 
be kept clear of water without attention on the part of the 
engineer, The delivery pipe from this pump to the boiler 
should be lagged to prevent loss of heat. 

The small chest seen in front between the cylinders con- 
tain a hand-starting valve for the large cylinder, and in 
this chest, combined with the starting valves, are two 
hinged clack-valves, which permit the cushioned air in the 
low-pressure cylinder at starting to escape into the low- 
pressure valve casing. These clack-valves also perform a 
double function, serving as ordinary water-escape valves 
for the low-pressure cylinder. 

The usual boiler fitted with these engines, is of the double 
ended type shown by our engravings on the preceding page, 
and described in Excrxveznine of the 4th of August last, 
page 79. We may repeat here, however, that these 
boilers are butt jointed and double rivetted, both inside and 
outside covering strips being used at the longitudinal seams. 
The boilers are fired from both ends, there being a central 
uptake from which the tubes return to the ends of the 
boilers. A simple arrangement is provided for admitting 
air at the bridge, and the boilers are thus rendered capable 
of burniag north country coal very efficiently. The manner 
in which the boilers are arranged in the vessel is clearly 
shown by the engravings on the preceding page. 

Regarding the performance of the engines above described, 
perhaps the accompanying diagrams with the worked out 
coefficients will form the best criterion. It may be men- 
tioned, however, that the consumption of fuel ranges from 
14 Ib. to 2 Ib. of coal per indicated horse power per hour. 
Of the diagrams we engrave, the first four have been 
taken from a pair of engines with cylinders 28 in. and 
53in. in diameter respectively, and 33in. stroke, while 
Pigs. 5 and 6 show diagrams from a pair of engines with 
cylinders 29in. and 55in. in diameter, and a stroke of 
53 in. Diagrams 1 and 2 were taken while working ex- 
pansively with the link motion, while all the others are 
full power diagrams. Diagrams Figs. 1, 3, and 5 are from 
the small, and diagrams Figs. 2, 4, and 6 are from the 
large cylinders, In comparing these diagrams the system 
of coefficients introduced some time ago by Messrs. Flder 
has been adopted; the final pressure which would have 
existed in the large cylinder if the expansion had been 
continued to the end of the stroke, being ascertained by 
contioning the expansion carve and the mean effective 
pressure of steam throughout the stroke (considered as all 
acting on the large piston) being divided by the mean final 
pressure thus found to grt the coefficient. For instance, 
referring to diagrams Figs. 1 and 2, it will be seen that 
the mean effective pressure in the small cylinder is 25.85 Ib. 
per square inch at the top and 26.81b. at the bottom, 

: P 25.85 + 26.8 
the mean effective pressure being thus—— <a = 


26.325 lb., which is equal to a mean effective pressure of 
7.33 Ib. per square inch on the large piston, In the large 
cylinder the mean effective pressure is at the top 8.45 lb., 
and at the bottom 8.8251b., the mean being thus 


penn > 8.825 9 997 1b, ‘which added to the 7.9810. from 














the high-pressure cylinder gives 8.837 +7.83=-16.167 Ib. 
total mean effective pressure which is to be divided by final 
pressure in large cylinder to get the coefficient. In the 
case we are considering the final pressures in the low-pres- 
sure eylinder obtained by extending the expansion lines as 
we have explained, are 5b. at the top and 4.75 Ib. at the 
bottom end, these values being measured from a zero line 
taken at 14.75 1b., per square inch below the atmospheric 
line. The mean final pressure is thas” + £701,875, and 


, 2 », 16.167 
the coefficient of efficiency is 
Ve 


==3.32, or, as it is 


more usually written (a multiplication of 100 being sup- 
posed, in order to get rid of the decimal point) 332. We 
have explained in detai! the above mode of calculating co- 
efficients of efficiency because it is far from being so widely 
known as it deserves to be. It gives an excellent measure 
of the amount of work derived from the use of a given 
quantity of steam, and we should like to see it universally 
used as a means of comparison by the builders of engines of 
all classes. We give below in a tabular form the various 
particulars referring to the indicator diagrams we engrave: 


Diagrams Diagrams Diagrams 
Figs. 1 and Figs. 3 and Pigs. 5 and 
2, working! 4,full | 6, full 

expan- power. | power. 
sively. 








Diameter of small 
linder ... eco 
Diameter of large cy 
linder ... ove os 
Stroke o- ees 
Mean effective pressure 
at top of high-pressure 
cylinder . eee 
Mean effective pressure 
at bottom of high-pres- 
sure cylinder ... eve} 26.80 ,, 
Mean of mean effective 
pressures in high-pres-| 
sure cylinder ... 
Equivalent pressure in, 
ow-pressure cylinder 
Mean effective pressure 
at top of low-pressure, 
cylinder eee deol 
Mean effective pressure 
at bottom of low-pres- 
sure cylinder ... w| 
Mean of mean effective 
pressures in low-pres-| 
sure cylinder a | 10.80 
Total mean effective! 
pressure supposed to be} 
all exerted in low-pres-| 
sure cylinder ... | 
Mean final pressure in| 
low-pressure cylinder 4.875,, 
Coefficient : 832 
Pressure cf steam in 
boilers... ove ee) 87 Ib. 
Vacuum ... , «| 28in. 
Revolutions of engines; eo 
developed 


per minute 
Horse power 
in small cylinder ...| 178.2 H.P. | 249.7 ELP. | 
Horse power developed 
in large cylinder... 
Total indicated horse 
power ... eve ooe| 392.9 ,, 


cy- 
25 in. 


25.86 Ib. 


vee} 26.325 34.0 ,, 


” 


728-3 1 940 « 


8.865 ,, | 10.85 


10.75 


| 20.29 ,, 


6.375 ,, 
318 


60 Ib. 
273 in. 


72 
238.4 HP. 
214.7 ,, |285.9 ,, (202.0 ,, 


535.6 ,, | 580.4 , 





The performances shown by the diagrams are all parti- 
cularly good, and the coefficients exceedingly high, that 
from the full power diagrams, Figs. 5 and 6, being espe- 
cially noticeable. 

The type of marine engines we have described is that now 
exclusively made at the Hartlepool Iron Works, and we 
should mention that such engines are now being turned out 
by Messrs. Richardson at the rate of a pair per fortnight. 
The nominal hors¢ power principally in demand ranges from 
90 to 150, and the working pressure on the boilers from 65 
to 80 Ib. per square inch. Orders are already booked for 
these engines that will maintain the present rate of supply 
up to the middle of next year. Amongst vessels already 
fitted with these engines, we may mention the ss. Isa, 120 
horse power ; the Buckingham, the Thomas Parker, and the 
Chester, each 110 horse power ; the Seaton, the Vendsyssel, 
the Stanley, the Farnley Hall, and tlie Oceano, each 100 
horse power; and the McLeod, 90 horse power. 

All parts of these engines are made to gauges and tem- 
plates, so that any detail fits any engine of the same power, 
a system that secures the greatest possible speed and accu- 
racy in construction, and which the present great demand for 
marine engines of about the same power enables to be advan- 
tageously carried out. Of the general design of the engines 
we illustrate we cannot speak too highly ; it is exceedingly 
simple, and is altogether of such a character that while 
every attention has been paid to thorough efficiency, special 
manufacturing facilities have been provided for. In these 
days of keen competition, the latter is an important matter 
alike to the builder and the steam engine user, and it is 
only by paying special attention to it that really high class 
engines can be furnished at a moderate cost, 





THE OVERLAND ROUTE TO INDIA. 
To tae Eprtor or Exeiyernina. 

S1x,—Your able leading article of the 18th August, 1871, 
I have read ey ee oe st and pl , particu- 
larly so, as I profess to be one of the pioneers for this really 
great work, and I consider it must be eventually throughout 
an overiand route of continuous railway, running direct from 
London to Bombay (without a break) for about 5500 miles, 
and by which carriages could be run at a rate of 30 miles 
per hour average, or 720 miles per 24 hours, thus accom- 
plishing the journey through from London to Bombay in 

ess than eight days, without a c’ of carriage ! 

I have thoroughly and carefully calculated estimated 
the time thai would be required to construct this overland 
railway so as to be in complete working order, and believe, 
from my long practical experience, that ten years’ work, with 

rseverance, would secure and aceomplish this undertaking, 
which would be of immense importance to the British nation, 
in bringing our Indian ions within access from England 
to Bombay in eight days for military, commercial, and 
general purposes and advantages. Calcutta could then be 
reached in ten days, and Madras in nine days, from England. 
China, Japan, and Australia (rid Singapore), would be acces- 
sible in considerably less time, by the distances or mileages 
being run over by swift carriages and safe railways, a sea 
route completing the journey from Singapore to Northern 
Australia—say 5650 miles from England to Singapore by 
railway direct through, and a voyage of 2050 miles by swift 
steamers from Singapore to Perth (or one of the north- 
western ports of Australia), making a total journey of about 
204 days, or 10,700 miles from England (through India) to 
Australia ! 

The proposed general route of the railway, in my ame On, 
should be by a shortened run of about 65 miles from London 
to Folkestone, then crossing the Channel by a triple arch rail- 
way submarine tunnel, 19 miles to Cape Grisnez, as already 
submitted by myself. From Cape Grisnez, lines of rails are 





' complete, with a few additional loops required; onward 


through France, Switzerland, Prussia, and Austria, to Orsova, 
in Hungary. 

From thence to Constantinople the railway will be in 
Turkish hands. Crossing the Bosphorus with an over bridge 
railway at high level, passing on to Aleppo, a distance of 
1800 miles, through Turkey in oe and Asia. From 
Aleppo to Bussorah the Euphrates Valley line, as projected, 
for several years past, by W. P. Andrews, C.E., would carry 
the railway 850 miles towards India. The next shortest 
route will be found to be that of a coast line of railway ex- 
tending from Bussorah to Kurrachee, for about 1200 miles, 
running parallel, or nearly so, with the sea shore, crossing 
several rivers, which rivers’ mouths will eventually form 
commercial ports, when trade and commerce is introduced, 
by the civilising progress of railways, through Persia and 
Belvochistan, now laying desert wastes. From Kurrachee 
to Hyderabad, the line of railway is complete, and a further 
extension to Ahmedahbad is in progress, and will, no doubt, 
be completed with all speed, so as to form an unbroken line 
from Kurrachee to Bombay, Caleutta, and Madras, thus 
making India accessible from England, or vied versa, in 
seven or eight days, by express trains. 

1 am, yours ene, 
. Austr, C.E. 


17, Bristol-terrace, Bermondsey-park, 8.E., 
September 12, 1871. 








Tax Russta¥ ayy Tuxxisn Navies.—The following isa 
tabulated comparison of the Russian and Turkish navies : 
Russia. Turkey. 
Tronclads 13 


Other steam vessels 97 
Sailing vessels 53 
Guns ... “=e ene 2283 
Seamen and marines, 

officers +, 34,000 


including 


64,021 


Bsrrroot Scear.—A meeting was held at Sleaford on 
Monday (Mr. C. H. Packe, chairman of the Great Northern 
Railway Company presiding) to make arrangements for com- 
mencing the manufacture of beetroot sugar in the neigh- 
bourhood. The promoters of the contemplated manufactory 
stipulate that they shall have the beetroot produce of 610 
acres guaranteed to them annually for five years. An effort 
is also being made to establish a similar manufactory st 
Long Sutton. The success which has attended the opere- 
tions of Mr. Duncan, at Lavenham, Suffolk, has stimulated 
this Lincolnshire movement. 


Mirrtary Progress 1x Rvssta.—Two military facts of 
considerable weight (says the Berlin correspondent of the 
Times) are reported from Russia, The St. Petersburg War 
Office informs us, in an official order, that the number of 
breechloaders required for the entire army on a war footing 
has been completed at last, and that there is also an ample 
supply of cartridges on hand. The rifle adopted is an im- 

needle-gun, called, after the manufacturer, the 
Erinek pattern. The other event is the impending opening 
of the Brest-Minsk-Smolensk Railway, which establishes 
direct communication by steam between Moscow and War- 
saw. Until now Poland had no railway connexion with the 
interior, except by way of St. Petersburg—a circumstance 
which made its tenure ba oan cog upon the defence of ® 
single line. The new railway, therefore, which will be 
opened on the lst of October, supplies an urgent want, and 
that all the more effectively from its situation in the central 
provinces where no enemy can easily penetrate. The same 
correspondent states that the Russian and Turkish Govern- 
ments have agreed to connect their Asiatic telegr A 
wire will be laid down between Tiflis and the military post 
of St. Nicholas, on the Turkish frontier. 
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THE RIGHTS OF INVENTORS. 

WE have before us the evidence received by the } 
Select Committee appointed to examine into the 
much vexed subject of patent rights, and to report) 
to the Government their opinions in order that! 
assistance may be rendered in framing a modified | 
legislation to protect alike the privileges of inventors 
and the public. 

The committee has arrived at no conclusion save 
that a similar body should be appointed during the 
ensuing session to coutinue the investigation, but 
the evidence received already is important and will 
go far towards helping the question to a satisfactory 
lasue, 

Speaking broadly, the witnesses examined—and 
these included amongst their number those most 
entitled to offer an o yinion—may be divided into 
three classes, those who wish to abolish the rights 
of inventors, those who wish to set very narrow | 
limits te the privileges of patentees, and those who | 
seek to extend the facilities for promoting inventive | 
skill, and of inereasing the probable chances of re- | 
ward to inventors, 

_ Foremost amongst the first-named class stands, 
oi course, Mr. Macfie, who has long earned for him- 
self an unenviable notoriety by his sweeping senti- 
ments, and who, if possible, excelled himself in his 
ridiculous and unpractical suggestions before the 
committee. We have much difficulty in deciding 
what manner of man Mr. Macfie really is, whether 
he is merely ignorant of human nature, or a “‘smart” 
man of business; his opinions point to the former 
conclusion, their tendency to the latter. ‘Thus, for 
example, we find him state, in reference to the ac- 
kuowledgment of priority of invention, without 
any necessary substantial reward, “ that it would 
give persons who are entitled to it the honour of 
priority, and gratify the impulses of well ordered 
minds to communicate what they believe will be 
beneficial to their fellows, while it would suit, in a 


‘Ae; nonsense that occupies 
7 | evidence, can accord to 





way that patent monopolies do not, the case of ama- 
tears, to whom valuable thoughts often occur.” 


Also, it would suit in a way that patent monopolies | 


do not, the case of manufacturers, such as Mr. 
Macfie, who could then benefit unchecked, by the 
results of inventive skill and patient investigation, 
supposing that the former were not chilled, and 
the latter annihilated by the course he proposes, 
Seriously, does Mr. Macfie believe in the existence 
of such ‘‘ well ordered minds” as he described ?— 
possibly, Mr. Ruskin has faith in the possibility of 
a rustic Arcadia. But then Mr. Ruskin is essentially 
a poet, and Mr. Macfie is a sugar refiner. Again, 
he says: “I speak for myself, and I know that 
what one man feels, almost every other man he 
meets with feels; a ribbon or a recognition 
from the Queen, that I had served the public, I 
would rather have than thousands in money; a 
working man having a certificate or a medal over 
his chimney-piece, in sight of his wife and family, 
would bea prouder, a better, and a happier man 
than if he was the mere recipient of money that 
had been levied on his fellows.” And this proud 


| consciousness, this happy feeling would be inten- 
| sified by the reflection that such men as Mr. Macfie 


were developing his invention, giving it a high 


| commercial value, and reaping rich results from 


what did not belong to them, But in the magni- 
ficence of his ideas, Mr. Macfie does not propose 
that inventors should be unrewarded—not at ali, 


| There should be a State grant to recompense in- 


ventive genius, and inventive genius should be 
classified into various orders of merit, the first of 
which should receive, say, 10,000/. as full payment, 
and the last but one, a bronze medal or its equiva- 
lent in money, say, 1s. 6d., while in such very ex- 
ceptional cases as that of Mr. Bessemer, 100,0007. 
might be paid, considering that that gentleman had 


| already disbursed some 20,000/. in developing his 


Who, on reading this and similar 
pages in the minutes of 
r, Macfie even the respect 
that is due to earnest motives ? 

M. Schneider, the managing partner in the great 
works of Creuzot, offered at least rational opinions 
to the committee, although his evidence was singu- 
larly damaged by the succeeding witnesses, Mr. 
Bessemer and Mr. Nasmyth. He opposed the 
granting of patents, not entirely, indeed, but still 
with so strong an opposition, that the measures 
he sketched out for testing the patentability of 
invention would be tantamount to prohibition, 
M. Schneider's ideas of invention are as peculiar, 
as, according to the evidence of Mr. mer 
and Mr. Nasmyth, are his notions of patent right, 
During forty years of practical experience, he 
alleges that he has known only ‘ta very limited 
number of cases in which an industrial invention 
belongs to any one in particular, represents a work 
of genius, and is at the same time a great service 
rendered to the public, and which would not have 
been the next day rendered by some one else.” 

In effeet M. Schneider does not believe in inven- 
tion, because almost everything is sure to be in- 
vented sooner or later. We cannot here follow M. 
Schneider's cumbrous definition of a real invention. 
But we may cite an illustration that he gives of 
what is ”o¢ an invention. In 1840 he lacked at his 
works the means for making heavy forgings, and 
proceeded to England to see if any mechanical 
appliances existed there to meet his want. Before 


discoveries. 


obnoxious ; he has been foiled in developing many 
important ideas, because “ ve ” patents have 
stood in his vig & he would annul patent laws, 
but he would have inventors benefitted by State 
generosity. Or, if patent laws are to exist, they 
should be so far modified as to exact so strict an in- 
vestigation that very few petitions would be 
granted. Sir William Armatrong waa, however, 
upon the whole, the fairest opponent to rights of 
inventors that was examined by the committee. 

It is difficult to understand how two opinions can 
exist upon the question of indi rights in 
invention, It is true that some interests may 
point towards the abolition of protection, because 
were there no security for inventors, wholesale 
appropriation could be effected with impunity, 
to the infinite advantage of capitalists. The most 
eager advocates for doing away with these first 
rights of inventors freely admit the exclusive pro- 
prietorship in creation of art and literature. As 
M. Schneider puts it, the artistic or literary pro- 
duction is ‘‘the soul, the spirit, the personality of 
the man” himself. But where lies the difference ? 
The specialty of thought and power that makes this 
man an artist or that a poet, belong only toadifferent 
field of genius out of which pam. eee invention 
springs. Theincentives to cultivate each are the same 
—reputation and wealth, for thereare few men, even 
the least businesslike and the least worldly, who 
would be so foolish as to look forward as the 
result of their life's work to a certificate on parch- 
|ment and a medal of bronze. The desire to acquire 
awe which is power, is a characteristic so uni- 
| versal, that the exception proves the rule, and 
|were the means to attain this end taken away, 
jinvention would languish, and the unwearyin 
| patience and work needed to develop it wor 
|disappear, Had there been no protection, would 
Mr. Bessemer have devoted years of his life, and 
so many thousand pounds to the perfecting a dis- 
covery which has been one of the greatest and 
most useful ever made? He says, certainly not, for 
he could have found more profitable employment for 
his abilities. And even supposing that hehad done so, 
and that he had given an unappreciative public the 
benefit without gaining any return, who would 
have profited? ‘The manufacturers and not the 
world at large. Or suppose that Mr. Macfie could 
(the object so dear to him being accomplished), nse 
without cost to himself any invention that should 
revolutionise the special branch of commerce in 
which he is engaged, it is not probable that.the 

rice of sugar would be reduced, only that Mr, 
Mache would become richer, while the inventor 
would have no benefit whatever, because he would 
cease to have an ownership in his production. 

That the patent law requires modification no one 
can deny, and the alteration most urgently re- 
quired is one that would give greater facilities to 
inventors. It is true that there exist many fri- 
volous and vexatious patents, but it is impossible 
that all these should ever be eradicated, even by 
the most careful examination. 

Just in the same way there exist gross abuses of 
the Patent Office, on the part of inventive pirates 
who levy black-mail on honest inventors, But how 
small a percentage do these form of the whole, how 
slight the evil they create compared with the vast 








starting, however, his chief engineer submitted to | benefit rendered by protection. There was never 


him the designs for a steam hammer, Arrived in 
England, he met Mr. Nasmyth, who was then 
working out the same problem, M. Schneider 
pointed out defects to Nasmyth that existed in the 
latter gentleman's plans, returned to France, built 


|a hammer after the design of his chief engineer, 


but took no patent, because if ‘‘ he or his engineer 
had not invented it, it would have been invented, 
six months afterwards, by two, four, or ten le.” 
Mr. Nasmyth, however, patented the identical 
hammer, and what Mr. Nasmyth says on the matter 
is worth recording, He states that he never saw 
M. Schneider in his life, and that M. Bourden, that 
gentleman’s engineer, acknowledged that the patterns 
of the Creuzot hammer were obtained from the 
drawings they saw at Patricroft during Mr. Nas- 
myth’s absence. This damaging testimony is some- 
what beside the question, unless it be taken as an 
illustration of M. Schneider's peculiar views on the 
subject generally, which may lead him to look upon 
the results of invention as common property, in 
which no one can have any priority, because some 
one else would subsequently have followed in the 
same steps. 

Sir William Armstrong takes another view of 
the question ; he considers patents obstructive and 


| yet any institution free from weakness, not able to 
|be abused, and the object of any modification of 
\the patent laws should be to reduce these evils to the 
utmost, whilst affording inventors all security, and 
especially b er them from the attempts now 
| being so diligently made to destroy the rights of 
| proprietorship by those who are seeking to establish 
'a Commune at the Patent Office. 








THE TRON FIELDS OF LA MEURTHE. 

Tue attention of metallurgists, and indeed of all 
those who are interested in the iron industries of 
France, is turned at the present time to the study 
of the mineral districts of the Meurthe and the Mo. 
selle. This rich ferruginous basin, the utilisation 
of which has only assumed im ce during the 
past 25 years, excited the cupidity of victorious 
pong saainenl new net has been eo 
upon ical map. eater the 
mines ond inex wake tae fae Saas from 
France, a3 we have already stated, when we pub- 
lished some statistics on the subjectin Enonsmrnina 
for the 25th of August. We p , how, to con- 





sider the conditions of the t of le 
Meurthe, which have been for the most left to 
France by the treaty of peace, and which appear to 
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demand just now an active development, and to 
promise a most prosperous future. oe 

We may borrow many valuable statistics from a 

jogical and practical work recently published by 

_ A. Braconnier, engineer of mines in the depart- 
ment. 

The iron ores actually extracted in La Meurthe 
belong exclusively to the oolitic ferruginous forma- 
tion. This formation consists of numerous beds of 
clay of greater or less thickness, and more or less 
sandy or calcareous, commonly called marae, and 
oolitic ore alternating. It rests upon the sand- 
stone, and lies covered with gray or blue marne, 
itself overlaid by the calcareous beds of the in- 
ferior oolite. ie 

The geological plan of M. Levallois, inspector- 
general of mines, shows the space occupied by 
the inferior oolite, and fixes, with a few oy 
tions, all the parte regularly stratified with the 
oolitic ferruginous formation. By the aid of this 
map one is able to solve a great number of pro- 
blems, amongst others the following: to value the 
superficial extent that the min beds occupy 
within the boundaries of a concession ; to deter- 
mine the most suitable situation for the opening of 
a shaft or of galleries ; to ascertain the existence of 
faults ; to determine the general slope of the beds. 

The ferruginous formation of this district shows 
a slight general fall towards the west. It extends 
in the western district beneath a vast continuous 

lateau, is twice cut by the Moselle, which has 
loomed a number of secondary valleys. 

Towards the east on the right bank of La} 
Meurthe, then under the right bank of the Moselle, 
the same formation is found beneath a certain 
number of isolated plateaux of small dimensions. 
These are without doubt the débris of the vast plain 
which at an early period formed towards the east 
the extension of the western plateau, and which has 
been broken up and disjointed by the powerful 
action of erosion. 

The discovery of the iron ores in the department 





of La Meurthe appears to date from 1835. This 
dliseovery was not due to chance. Indeed, the | 
existence of furnace slag in considerable masses | 
along the valley of the Haute-Moselle, the presence 
of ore in heaps of rubbish along the cuttings of | 
high roads, the distinctness of true outcroppings | 
below certain escarpments, the works for seeking | 
and storing water, even the denominations of several 
villages would infallibly have one day attracted the 
attention of the industrial world. 

‘The first works were commenced in 1835 upon a 
well-marked —- and the first blast furnace 
was built in 1837. During the few following years, 
discoveries of the ore increased rapidly. But al- 
though the formation was well known to exist under 
the lower oolite, almost throughout the length and 
breadth of the department of La Meurthe, it was 
necessary to ascertain by the help of shafts and 
galleries the exact disposition of the strata. The 
observations made upon the outcroppings and the 
broken fragments of ore could easily lead to grave 
miscalculation on the number, the thickness, and 
the quality of the beds of mineral ; an example of 
this kind presented itself in the department of the 
Moselle at the works of Novéaut-Basse. 

The great development that has taken place 
during the last twenty-five years in the working of 
these mineral deposits had the result at first of 
creating the railways from Paris to Metz and to 
Strasbourg, the canal from the Marne to the Rhine, 
and that of the collieries of the Sarre, and after- 
wards the successive developments introduced into 
the processes of manufacture of cast and wrought 
iron. 

At first the workings were conducted where there 
existed facilities of communication, without any 
regard to the conditions of the richness and thick- 
ness of the veins ; in later times the reverse holds 
good, and to day we see the laying out of econo- 
mical ways of communication preceded and deter- 


mined by a precise investigation of the most advan- | 


ous deposits, 
The first Table gives the statistics of the 
development of working for the year, up to the 
lst of January, 1870. 

The total minerals extracted up to the end of 
1869 amounted to 1,619,867 tons. If we add to 
the list the old mines of the Chavigny group, and 
some other mines and various works not included 
in the Table because they do not find a place in 
the concessions, we shall find that there been 
extracted in gross in the ent of La 
Meurthe, up to the Ist January, 1870, 2,097,080 





tons of ore, and that the work of 1869 is nearly 
one-fifth of the whole. These minerals supply not 
only the blast furnaces of the department, but also 


yes 
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| August 3, 1848 ...| 962 21; 

Jue 18, 1856 | 839' 7,856 
18,121 
7| 16,577 
| 15,000 


3,806 

16,576 

|; 1,413 

y 63,376 

|August 17, 1864 4,509 

ve 77,197 

13 Maxéville .. «. ...| ” 88,660 

14 Croisette-Liverdun ...\July 21, 1866 | 24,934 
15 Vandauvre January 9, 1867 397) 

16 Houdemonte he 

17 Custines +. August 16, 1867 454, 

18 Laxou |August 31, 1867 .... 600, 53,453 
19 Lay-St.-Christophe ... Dee. 21, 1867 452) 
20 St. Geneviéve March 14, 1868 440 
21 Le Fond de Monvaux February 10, 1869 644 
22 La Grande Goutte ... ve 536 

23 Le Bois du Four... June 25, 1869 367| 6,706 
24 Le Montet ... --- August 6, 1869 824 


a large number of others more or less distant. The 
Table subjoined indicates the distribution of the 
minerals delivered in 1869 from the mines of the 
department of La Meurthe : 





"Names of districts | || Number of tons 
supplied. consumed. 





Meurthe ow aoe ove 273,963 
Haute-Marne - 13,464 
Bas-Rhin se 676 
Nord eos 11,918 
Moselle set bce 68,917 
Prussia and Bavaria 61,273 
Meuse and Marne ... a 18,225 
Belgium on and 886 





Total ... : 438,822 


The selling price of the oolite ore, loaded on 
barges or wagons, varied in 1869 according to the 
quality, from 3.15 francs to 4.50 francs per ton, 
or an average of 3.89 francs. ‘The total quantity 
consumed in 1869 represented a value of 1,711,914 
francs. 

The mineral is composed of small grains, which 
are generally about the size of a pin’s head, and 
which are bound by an argillaceous or calcareous 
cement. The grains are sometimes spherical, some- 
times irregular, and their colour varies from a 
brownish yellow to black; they have sometimes a 
reddish and rarely a bluish tinge. The microseope 
shows that they are composed of concentric layers, 

The colour of the gangue is generally red or red- 
dish yellow ; itis sometimes grey, greenish yellow, 
yellow, or blue. Sometimes it is spread in a uniform 
manner, sometimes it is in flattened patches, and 
many regular and stratified bands. 

The oolites are composed, for the most part, of 
peroxide of iron, combined with alumina, with silica, 
and with magnesia. They enclose abundant fossil 
remains, the greater part being shells of marine 
molluscs ; fragments of wood are also encountered, 
as well as the vertebra and the bones and teeth of 
the great saurians. 

Pulverised and worked, the minerals leave behind 
them a rich residue. But this process of concentra- 
tion, which was practically introduced, has been 
abandoned on account of the loss that is unavoidable, 
and the inconvenience that it presents in delivering 
the ores in a pulverised condition. 

Without going into a detailed description of the 
analysis of the strata in the different concessions, we 
may select, as an example, those of the concessions 
of Croisette and Liverdun : 
ft. in. 

82 38 various earths. 
5.0 
mixed wi uminous, con 
a= 

4 11 marne. 

2 11 yellow ore, with an excess of lime, containing from 30 

to 86 per cent. of iron. 

4 2 marne. 

1 7 yellow greenish and brownish yellow ores, with numer- 
ous veins of green marne, aluminous, containing 30 
per cent of iron. 

10 similar ore. 





ft. 
6 11 marne. 
0 11 yellow and chocolate ore, veins and patches 
of bluish marne, aluminous, containing 30 per cent. 
5 11 marne. 
1 7 Reddish ore, aluminous, containing more than 35 per 
cent. 
We may now give one Table of analyses of the 
oolitic ores which show the chemical nature of the 
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Liverd 


We have said enough to show that France 
possesses in the oolitic strata of La Meurthe an 
immense supply of minerals of good quality, easy 
to work, and to reduce, since it is sufficient to com- 
bine in the furnace, the silicious with calcareous 
ores. The blast furnaces established in the dis- 
trict are all on the high road to prosperity ; they 
obtain fuel and labour at a low price; transport is 
cheap, both of railway and canal; the market for 
the products is insured. The sudden separation of 
a large part of the mineral basin, and the works 
that it supplies, is giving a new impetus to the 
spirit of enterprise in the department of La 
Meurthe, and already we hear reports of important 
business combinations for the development of the 
district at various points, the construction of new 
furnaces, and the erection of new rolling mills. 

This last work above all will be the most advan- 
tageous, since the annexation of Alsace and Lor- 
raine leaves little to France but the works in the 
department of La Meurthe. 








SCREW AND RIVET MANUFACTURE. 
BrruimxncuaM abounds in screw and rivet manu- 
factures. Out of the numbers we may briefly 
describe the works of Messrs. Nettlefold and 
Chamberlain, where their patent process of manu- 
facture is carried on. ides their screwing works 
in Broad-street, they have also other establishments 
in another part of the town, and wire-drawing 
works at Smethwick, where they manufacture wire 
for telegraph and other pape besides what they 
employ at their screw works. The screws manu- 
factured by the firm are principally wood screws, but 
other threads are also cut, and they manufacture 4 
quantity of screws for stove work and for reaping 
machines, as well as for other special purposes. 
The rivets made here are chiefly those adapted for 
light work, such as are employed by tinmen and 
coopers, and weighing from a few ounces to about 
16 1b. per thousand. Up to a certain point the 
mode of manufacture of rivets and screws is 
similar according to the process here employed. 
‘The first part of the operation for both classes of 
work is to cut the wire into the proper lengths, 
and to form the head. This, in the case of small 
work, is all done by one machine, and at one opera- 
tion. Where mrog oespayrt thin wire is em 
the coil is simply hung over a wire attached at one 
end of the machine, one end being placed between 
the jaws of a feeder, but where vier wire is 
employed it is necessary to pass it through # 
ightener before allowing it to enter the 
machine, The feeder consists of two jaws, which 
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close as they move forward, gripping the wire, and 
carrying it into the machine, but separating as they 
move backwards, preparatory to making a second 
bite at the wire. The proper adjustment of this 
feeder is a matter of no small importance, 
depending, firstly, upon the required length 
of the screw or rivet; and, secondly, upon the size 
and thickness of head required. The character of, 
and consequently the amount of metal required for, 
the heads of screws, especially those employed for 
ecclesiastical ornaments and other fancy work, varies 
so much that no especial rule can be laid down for 
- guidance as to the additional length of wire that 
must be allowed for the purpose, and the proper 
setting of the feed motion of the machine is there- 
fore a matter which experience alone can properly 
regulate. The machine having been properly ad- 
justed for feed motion, and suitable dies inserted 
for the formation of the head of the rivet or screw, 
it is set in motion ; a crank action causes the feeder 
to draw in the wire, with a proper proportion of 
excess wire for the formation of the head projecting 
infront. The jaws of the feeder now hold the wire 
rigidly whilst an eccentric action projects the head 
die forward from the opposite direction, stamping, 
or rather squeezing the projecting wire in a head of 
the required shape and form at one operation. This 
done a cutter working sideways from the machine 
severs off the now finished rivet, or screw stock, 
as the case may be. Another revolution of the 
machine causes a second rivet to be thrown out; 


and this goes on incessantly so long as the roll of 
wire lasts, the operation being perfectly automatic 
when once set in motion, and requiring but little 
attendance, so that one person is enabled to over- 
look several machines. Besides these horizontal 


machines, which will work with wire up to about 
}in. in thickness, there is also at these works a 
vertical, or as it is there called, an ‘ upright” ma- 
chine, which will take wire of a much greater thick- 
ness. For this the wire requires to be first cut into 
proper lengths by a suitable machine of simple con- 
struction. The machine consists of a bed-plate, 
on which is a receptacle for the lower die or 
holder. On either side of this there is an upright, 
between which works a stamper in a suitable 
guide piece, at the bottom of which is fitted 


the upper die for forming the head of the rivet, 
and motion is given to it by an eccentric re- 
volving on a shaft above, and which is driven direct 
by a strap from the overhead motion shaft. It is 


fed by hand. In both these machines the heads are 
made without heating the iron. The heads to which 
we have hitherto been referring, so far as screws 
are concerned, are those which are round, and flat 
at the top, to be afterwards cut across for screw- 
drivers. Many screws, however, require to be made 
square-headed, for spanners, and these are generally 
forged by hand, but however neatly they may be 
made, it will always be found that there is a certain 
degree of irregularity in their shape, which renders 
it necessary to pass them afterwards through a 
shaping machine. Besides the great expense of this, 
it is found that the heating and cooling of the iron, 
during the forging of the head, reduces its strength, 
and that the heads of such bolts will sometimes give 
way when subjected to a severe strain. The intel- 
ligent foreman of these works is just now perfecting 
& machine for pressing out square heads to bolts, 
whilst the iron is in a cold state, by which, not only 
will the work be done much cheaper, but the neces- 
sity for subsequent shaping, and the depreciation of 
the metal, above referred to, will be avoided. From 
specimens which were shown to us, there would 
appear to be very little doubt but that this great 
cbject has now been successfully accomplished. As, 
however, the machine has not yet been patented, 
we are not at liberty at present to give any further 
Getails concerning it, or to state more definitely how 
the desired end is effected, The screw stocks 
— now been completed, the next process is to 
smooth down the heads, and to give them the proper 
size and form. The machine for this consists of 
a revolving holder, into which the end of the 
stock is firmly fixed, so that the head will revolve 
between two cutters shaped to cut it to the proper 


form. As soon as the machine is set in motion the} ; 


attendant draws upa lever which causes the cutters 
to close upon either side of the screw head. These, 
however, are firmly set so that they will not ap- 
proach one another beyond a certain point, other- 
wise this operation would have to be very carefully 
effected, ard the result tested with eallipers; and 
even then, with the greatest care, the screw heads 


could not be so evenly made as they now are by 
these machines. After this, the stocks are placed 
into a hopper attached to another machine, from 
which, by a self-acting motion, they are caused to 
slide down a slotted incline, at the bottom of which 
is a revolving vertical barrel, with circular cuts at 
intervals down its side; into these cuts the screw 
stocks fall one by one, with their heads projecting 
above the top of the barrel. ‘They are then car- 
ried round beneath a small circular saw which cuts 
the nick in the head for the screwdriver, after which 
the stock is thrown out of the machine and carried 
away to receive the final ration of screwing. 
The screwing machines—-which are worked ex- 
clusively pt women and girls—require great ac- 
euracy in their ad agrery but when once properly 
set, it is impossible that there can be any deviation 
in the thickness of the screws cut, The cutter con- 
sists of two parts, a die, against which the screw 
revolves, and a cutter which is pi by a lever 
against the opposite side of the screw; and these 
are first so set that they cannot approach within 
the proper distance of one another. The head of 
the screw is first fixed into a mandril head, where 
a driver point enters the nick, and it is further 
firmly held in position by a set screw. Of course a 
good deal of knack is required in this branch of the 
manufacture to get the cutter always into the trough 
of the screw, and so as not to cut the thread; but 
the greatest nicety—which is only acquired by great 
practice — is required when the screws are let 
pointed. Of course on this class of work the 
women are all paid by the piece ; and whilst some 
will only earn about 8s. a week, others doing pre- 
cisely the same kind of work will earn as much as 
18s. or 20s. a week. The packing of screws in 
paper is all done by hand, and with the test 
rapidity, the screws being put down side by side, 
alternate head and tail, by the two hands working 
together, each placing a screw with the head out- 
wards, and rising row upon row until the required 
number—generally a gross—is completed. They 
are then tied up and labelled, and are then ready 
for the market. It may be here remarked that the 
breaking off of part of the heads of wood screws, 
which not pag gp 3 occurs, is owing generally not 
to any error in making the screws, as might natu- 
rally be supposed, but more often in consequence 
of the wire having received a twist in the operation 
of drawing. ‘This causes a strain in the fibres of 
the metal, which too often cracks open during the 
operation of gathering in the metal in forming the 
head. 








ICE MANUFACTURE. 

On arecent visit to Auteuil we passed through an 
interesting establishment, directed by M. Tellier, 
the inventor of a machine for the manufacture of 
ice, and including various modifications of this in- 
vention ; the application of which is daily extending. 

The system of M. Tellier is based on the evapor- 
ation of pyroligneous ether. The distillation of 
wood gives among other 
or pyroligneous alcohol C* H*O*, It is a colourless 
liquid, which boils at 149° and gives out a pungent 
ake. Its chemical properties are very similar to 
those of alcohol (C* H*O*) ; thus the latter submitted 
to the action of sulphuric acid loses ‘an equivalent 
of water, and pater anime itself into ether (C‘H*O) 
whilst the pyroligneous alcohol treated by the sul- 
phuric acid is converted into ether (C*H*O). This 
ether is much more volatile than ordinary ether. 
At atmospheric pressure it volatilises at 22° below 
zero. It is thus always in a state of vapour at 
ordinary temperature, and it is only possible to 
keep it in a liquid state under considerable pres- 
sure. M. Tellier always keeps on hand a sufficient 
stock of the material held in cast-iron vessels, 
strong enough to resist a pressure of ten atmo- 
spheres. These vessels are provided with a small 
cock carefully fitted and gag to avoid any chance 
of eseape of the ether. When the tap is opened the 
ether passes into the atmosphere, vaporising in- 
stantly; and consequently absorbing a large quantity 
of heat. It is easy to perceive that such a vessel 
charged with fies ether, constitutes by 
iteelf 8 werful reservoir of cold, and it is very 
simple if it is not desired to recover the i 
ether, to manufacture the ice instantly, and M. 
Tellier, indeed, has this method of pro- 
euring small quantities of ice, so precious in surgical 
operations, especially in time of war. : ; 

But in the economical manufacture of ice and in 
the industrial production of low temperatures the 





products spirits of wood | ( 


and by compression. 
is employed protected ye heating 
bs ae of straw and felt 
placed a liquid able to a 
perature without freezing. For this 
solution of chloride of calciam in water is 
used. In this wooden back is arranged a series 
7 cylindrical envelope. 
ro pump draws the liquid from the back forcing 
it through the tubes into the vessel again, thus 
insuring a constant circulation, and maintaining an 
equal temperature throughout the liquid into which 
are plunged the moulds containing fresh water. 
The ether contained in a vertical cylindrical vessel, 
escapes in vapour into the envelope containing the 
tubes, and spreading itself over great surface 
presented by the combination of tubes, and absorbs 
the heat. A pump worked by an engine collects 
the vapour at the other end of. the cylindrical enve- 
lope, and forces it back in into the vertical 
vessel before mentioned, so that the ether level is 
maintained almost constant. All the pipes are 
closely covered with bad conducting materials ex- 
cept some parts which remain covered with ice 
produced by the deposit of humidity in the atmo- 
—, and which serve to assist the workmen 
charged with the management of the 
in ascertaining constantly the performance of the 
machine, The pump is enclosed in a double enve- 
lope, and acurrent of water constantly circulates 
in the annular space around the body of the pump 
to remove the heat generated by the compression 
of the ether vapour. Every precaution is taken to 
pret the escape of the gas which would at once 

a source of loss, and a cause of danger on aceount 
of its inflammability. All the joints are made in 
caoutchouc, this substance resisting well the action 
of ether. ‘The cocks have-screw ends terminating 
in an acute cone, and are seated on lead packing. 
The pump piston is fitted with metallic packing 
rings, the valves are arranged in such a manner as 
to reduce toa minimum inconvenient ; the 

king of the piston rod is composed of two rings 
tween which is maintained a constant stream of 
oil. A reservoir of oil is fixed against the side of 
the vertical boiler ; it ee a regular and fine 
stream into the packing; which, penetrating nto 
the body of the pump, passes with the ether into 
the vessels. The greater part of it is afterwards 
separated by passing the mixture in the vessel 
through a strainer placed in the reservoir. But 
despite all these precautions the consumption of 
oil is very considerable, 

The pressure in the boiler is maintained at 
12.8 lb. per square inch, and the temperature of the 
solution of chloride of calcium is 14° above zero 
Fahr.). The ice produced is white with an irregular 
crystallisation. 

For producing low temperatures for industrial 
purposes, it is sufficient to effect the circulation of 
the liquid in the back through the pi ing it 
constantly through to re-cool it. It is ot is means 
during the most elevated heat of this] summer, we 
have visited, with M. Tellier, chambers where he 
maintained the temperature at 28}°. 

The process ia largely employed in many in- 
dustries, such as breweries, stearine candle factories, 
in the manufacture of nitro-glycerine, in the crystal- 
lisation of salte of soda, in bg meng toca of meat, 
In this last application, M. Tellier has been very 
successful. During the siege he presented to the 
Academy of Sciences pieces of meat which had 
been preserved for fifteen months. The samples 
gave much satisfaction, but the situation was so 
— that fresh experiments will have to be con- 

ucted. The following is a sketch of the : 
The meat is placed in an iron receptacle which can be 
closed at the r end ; it is deposited in a wooden 
back in which the a is made to cir- 
culate. ‘The air is then drawn out from the vessel, 
but as it is impossible to obtain a perfect vacuum, 
to draw the last traces of water from the meat, a 
current of carbonic acid is over it for some 
time. This it is easy to absorb with a little lime, 
and a vacuum almost perfect is obtained. 


M. Peltier io new Soden 6 peeees See 
- ion of meat from Australia. 


seale for the im 
A factory would be established close to the slaughter 
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house, where the meat would be submitted to the | yards of air, one cube yard of air weighing in 


process already described, and ships fitted up with 
refrigerating machines would transport the results 
to Europe. 


THE MONT CENIS TUNNEL. 
‘To tux Error or Exqixeexiné. 

Sin,—A prolonged absence from Turin has com- 
yelled me to interrupt the series of letters on 
Mont Cenis Tunnel which 
your estimable journal. 
shall now again fave leisure to send you my essays as 
regularly as possible. 

Since my last appeared in Excmxernine, M. Som- 
meiller, the chief engineer of the Mont Cenis 
‘Tunnel, the inventor of the perforating machinery, 


and of the application of compressed air asa motive | 


power for working it, has met with an unexpected 
and untimely end, 
loyal, open, and cordial. As an engineer, his 
science could only be equalled and has perhaps 
never been surpassed 

A narrator of what has been accomplished by the 
genius of this grent and good man, even were he 
not a member of the technical staff engaged on the 


Mont Cenis Tunnel Works, could not omit to men- | 


tion this sad event. 
The memory of Sommeiller needs no further com- 
mentary. 
“ ALPES ENAREANT GLOBIAM EJs” 


F. Kossvurn, 


Turin. 


Having in my last letter given a general idea of 
the disposition of the external works and workshops 
he, I need not those at 


at DBardonné describe 


Modane which are in their principal parts similar. | 
There is only one essential difference between the | 
two arising from the difference in the local condi- | 
tunnel 


tions: At Bardonnéche the opening of the 
is at the same level (or nearly) as the workshops, 


whereas, at Modane, it is at a considerable height | 


above them. An inclined plane was therefore estab- 
lished at Modane, on which everything was con- 
veyed up to the mouth of the tunnel from the 
workshops and working yards down below. 

‘The motive power in working this inclined plane 
is the weight of a mass of water confined in receivers 
adapted for the purpose, which travel up and down 
the incline, and pull up with their weight (properly 
regulated by the admission of a greater or smaller 
quantity of water) the cars loaded with the 
materials, tools, and implements, &c., required for 
the®tunnelling. 


MECHANICAL APPLIANCES [8 THE Mont Cents TUNNEL. 


The mechanical appliances employed in the Mont 
Cenis Tannel consist of two separate parts, 

1. The plant outside the tunnel. 

2. The mechanical means employed in the tunnel 
for the excavation of the rock itself. 

Ihe former may be subdivided into— 

(a) Ventilation. 

(4) Transmission of motive power. 

‘The latter consists of — 

(a) The perforation by the machinery invented 
by M. Sommeiller, of the holes for blasting. 

(4) Blasting. 

(e) Clearing away of the excavated rock. 

‘The requirement of special ventilation and of 
special excavating appliances, as well as the abso- 
lute necessity of a particular kind of motive power, 
ia self-evident when the length of the Mont Cenis 
‘Tunnel is taken into consideration. 

All who ever have carried on mining are aware of 
the importance and difficulty of ventilation, when 
the length of the tunnel becomes excessive. It may 
be interesting to offer a few remarks on this subject, 
having a special reference to the means employed 
in the work we are now deseribing. 

The causes of the vitiation of air in tunnels* 
are the blasting of the mines and consequent ex- 
plosion of gunpowder, the combustion of tamps, 
and the respiration of the workmen. 

One pound of gunpowder exploding produces 

0.49 Lb. earbonie acid gas 
0.10, oxygen 
OAL ,, sulphide of potash 

Now, as atmospheric air fit for respiration only 
ean contain about 5 per cent. of carbonie acid gas, 
the explosion of one pound of gunpowder is capable 

, t 
of yitiating nad Ib., 
0.005 
speaking in volame instead of weight, 45 cubic 


is 100 Ib. of air. or 


that 


“ed. Fettarappa, rr 


the / 
I have commenced in | 
I am happy to say that 1) 


As a man, he was upright, | 


| round numbers 2.18 Ib. 

However, the carbonic acid is not the only gas 
| produced calculated to render air unfit for res- 
| piration. 
| The proportion of oxygen in the air is nearly 

permanent, being 79 per cent., and if this percent- 
| age is increased air becomes unfit for breathing. 
| Further, sulphide of potash considerably vitiates 
air, and henee we may safely admit that | Ib. 
of burnt gunpowder impregnates 1484 cubic yards 
of air. 

Now practice has shown that in order to render 
air fit for respiration in a place where there is no 
current, from 10 to 13 cubic yards of fresh air per 
hour have to be introduced for every man employed 

Further, to replace the air consumed by the com- 
bustion of each miner’s lamp, about 9 cubic yards 
of air are wanted per hour. 

Let us now consider the quantity of air which 
would have to be consumed for 130 cubic yards 
| of excavated material, excavation being carried on 
| with ordinary means. Practice has shown that in 
order to excavate 130 cubic yards of hard rock, 
$00 blasts are required, and 176 1b. of gunpowder 
are consumed; further, to make 400 blasts 214 
days’ work are required, calenlating a day’s work 
as 12 hours; and, again, asin a gall ry, masons, 
carpenters, &c., are wanted, we may add 120 days’ 

work of 12 hours each. 

| Supposing, then, that 130 eubie yards of rock 

| should be extracted in 24 hours; during this period 

of time we shall have to introduce : 

cubic vards. 
62,424 


14,258 


For 107 miners, and 60 other workmen ... 
About 83 oil lamps ... a ese ee 
To replace the air vitiated by the explosion 

of 176 lb. of gunpowder ... ove 26,160 

For every 130 eubic yards of rock extracted 96,822 
cubic yards of fresh air is required. 

Now the section of the ‘Tunnel of the Alps having 
71? square yards, in order to advance one yard in 
length in the excavation, if ordinary means were 
used, about 53,400 cube yards of air would be con- 
sumed, and as the total length of the tunnel is 
13,364 yards, to perforate it entirely over 7 10,000,000 
cubie yards of air would be consumed 

Further, the temperature of air must be kept 
within certain limits to maintain the workmen in a 
proper condition. 

We know that approximately for every 98 ft. 
of depth attained from the surface of the earth 
temperature increases 1.80°. ‘The height of the 
j}mountain under which the Mont Cenis Tunnel 
| passes being 5285 ft., the temperature in the tunnel 
| would be 127.40°, to which we should further add 

the temperature produced by the burning of gun- 
| powder and the combustion of lamps, we may safely 
assume the temperature to be 140°. 
| ‘These considerations will clearly show the ab- 
| solute necessity of a very efficient system of ven- 
| tilation being adopted, without which the execution 
|of the work would have been utterly impossible ; 
|further, the ordinary means used by miners for 
| ventilation were not sufficient, nor indeed were 
| they applicable. 

‘These ordinary means conmst of fans which are 
| placed at the mouth of the tunnel, which is divided 
j} into an upper and lower chamber, in order to allow 
| the vitiated and more heated air to be drawn along 

the upper part, and to be replaced by pure air 
| along the lower part of the gallery. 
| But in tunnels of such excessive length, not only 
| hours, but days would be required before pure air 
| would arrive to the headings, even were the causes 
| of the vitiation of air not permanent. 
| Hence it was necessary to carry along with great 
| velocity, and compassed in a small volume, a sufli- 
| cient. quantity of air precisely to those parts of the 
|tunnel where the works were coneentrated, and 
| the permanent causes of the vitiation of the air 
| existed ; or, to speak more correctly, it was indis- 
| pensable to combine the two means of ventilation. 
|. ‘The exhausting machinery at Bardonnéche con. 
| sists of a tangential turbine, moved by a column of 
| water 65.7 in. in height, The theeretical velocity 
is 87 revolutions per minute, and about 40 cube 
| yards of air can be extracted with it per second, 

At Modane the exhausting machinery consists of 
an ordinary pump. As regards the machinery with 
which compressed air was sent along to the heading 


| 
| 


| which the motive power was produced, and will be 
| described presently; in fact, the introduction of 
| compressed air in the heading was effected by open- 


|in the tunnel, they were the same as those with 





ing cocks along the tubes which carried the motive 

wer. There certainly was a great inconvenience 
in using compressed air in the ventilation, owing 
to the consequent loss of useful work. Let us form 
an idea of this loss by estimating the quantity of 
work which can be performed by a cubic metre of 
compressed air. 


fp dv represents the work which gas produces 
* 


in expansion. If we suppose that the gas in ex- 
panding absorbs so much heat from the surrounding 
gas, that its temperature becomes equal to that of 
the latter, the equation of elasticity of the air will 
be p o=R /=cos ¢, and hence: 


ol a de_ 
So du=f Rit —s R if Md 


0 
R ¢ log v+ cos é, 
will express the work done by the gas through 
expansion. 

And as its temperature remains constant, 
Mariotte’s law receives an application: the com- 
pressed air being supposed by us to expand from a 
pressure of six atmospheres to that of air, its 
volume from pr, will pass to 7,, so that ro=6e,, and 
hence the work which the air through its expansion 
is capable of producing, will be given by the ex- 
pression : 
f° 

- v, o 
or passing from the Naperian to decimal logarithms, 
Ré log 6 «2.30; 
the constant for air is R29, 27. 

The temperature, ¢=¢+/=275+7, which we 
will suppose 300° centigrade, and completing the 
calculation we find 15,718 kilogrammetres as the 
result. 

This calculation refers to | kilog. of compressed 
air, and ] metre eube of air weighing 1.3 kilog., ac- 
cording to Mariotte’s law, the cubie metre of com- 
pressed air expanding from the pressure of six at- 
mospheres down to that of one atmosphere, its 
volume will become 6 metres cube or nearly, and 
the weight will be 7.80 kilog ; thus one metre cube 
of air compressed to six atmospheres, and expand- 
ing down to one atmosphere, developes useful work 
equivalent to 15,718 kilogrammetres x 7.8 = 122,600 
kilogrammetres. 

‘Lhis quantity of work lost by the application of 
one metre cube of air compressed to six atmo- 
spheres for ventilation, is certainly enormous. 
Houten. the loss had to be submitted to, in order 
to make respiration, and continual work at the 
heading possible, 

Francis Kossuru, C.E., 
Royal Commissioner for Railways in Italy 


rde=R tlog’o2=R flog 6, 
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Tus New 16-Pouxper. — Tuesday morning six guns, 
carefully packed in jute and wrappers, and jealously guarded 
from the vulgar gaze, were held im readiness at the Royal 
Arsenal to be despatched to Aldershot, there to be the arma- 
ment of the H Battery of Field Artillery, and as experi- 
mental weapons to take part in the autumn manceuvres. 
They are 16-pounders, weighing 12 ewt., and rifled in three 
shallow grooves similar to the 9-pounders. The shape, bow- 
ever, differs from that of the latter, there being no swell at 
the muzzle; the sighting, too, is different, occupying a 
central position on each of the trunnions. A cleverly de- 
vised arrangement for securing the screw which tightens 
the rear sight is observable on these guns. In lieu of the 
old chain, which frequently became detached, there is an 
arm upon the head of the screw, which catches against s 
button on the surface of the breech as it unwinds itself, and 
prevents the screw from making more revolutions than are 
actually requisite. The carriages, limbers, afd ammunition 
wagons for these guns have undergone very important 
modifications. Similar weights to those of the 9-pounders 
have been retained. But the number of rounds has neces- 
sarily been reduced from 120 to 100. They are di as 
follows: six boxes on the wagon and two on the limber, 
containing each 12 rounds, making an aggregate of 96. The 
remaining four repose in two shallow boxes beside the gun 
upon the carriage iteelf; and upon these boxes, when 
closed, seats are arranged for two additional men. The 
shells are packed tight, with a stuffing around them of tow 
—a wise provision to prevent their jolting. The old covers, 
with mouldings to rest upon the extremities of the shells, 
seldom fitted close. A narrow chest for fuzes finds room for 
itself between the two boxes on the wagon limber. A con- 
trivance beneath the axle bed of the gun, only approachable 
by a considerable amount of manipulation—involving 4 loss 
of time scarcely, we imagine, to be advisable—contains tubes. 
Such is the new 16-pounder. That it is a weapon of terrible 
efficiency none can doubt. Experiments at Shoeburyness 
have established its reputation, as the Americans say of their 
Gatling, “beyond a ‘peradventure.” But we question 
whether its superiority in point of range and weight of pro- 
jectile counterbalances the extra labour which is involved in 
its transport. The ensuing month will afford interesting - 
formation on this point. We understand, however, that ® 
third steel and iron field gun is about to be experimented on 
—a 25-pounder, weighing 21 cwt.— Standard. 
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NOTES FROM THE SOUTH,;WEST. 

Newport (Alexandra) Dock,—The Duchess of Beaufort, 
accompanied by Lady Blanche Somerset and Lord Henry 
Somerset, has visited the works of the Newpprt (Alexandra) 
Dock Company, upon which nearly 600 men are now em- 
ployed. ‘Ihe party were conducted over the works by Mr. 
Griffiths, one of the contractors; Mr. Williams of the engi- 
neer department, was also present. The east wall appears 
a stupendous structure, the stonework having now reached 
at the northern end the full height, with the exception of the 
coping; in some places the height is 64 ft. while the founda- 
tions are 18 ft. wide. 


Trade at Newport.—Hematite pig is firm,.and sales have 
been made at higher prices. 
withstanding the large quantities which arrive daily. 
total foreign shipments of coal at Newport in August were 
41.705 tons and 71,862 toms were de 
shipments of coke were 403 tons and 43 tons respectively. 
The quantity of pig bar and railway iron exported from New- 
port in August was 26,294 tons, which 2074 tons went to 
Buenos Ayres, 1200 tons to Galveston, 1845 tons to Montreal, 
1534 tons to Moliendo, 8468 tons to New York, 1002 tons to 
New Orleans, 1300 tons to Quebec, 1450 tons to Kio de 
Janeiro, and 1392 tons to San Francisco. 


+ —=—— 


The Forest of Dean,—Trade continues good in the Forest 


f Dean, except that there are some labour difficnities on hand | 


in the coal interest. Some samples of Forest |iron ore were 
recently forwarded to Staffordshire iron mastdra, subject on 
approval to purchases of several thousand tans. Centracts 
for Bream iron ore have been made at 11s. per ton delivered 
at Sydney. 

Trade of the Port of Bristol.—The amount of customs 

ities collected at Bristol in August was 72,729/. The 
aggregate amount of customs collected at Bristol during the 


whole of 1870 was 999, 568/. 


The London and North-Western at Cardiff-—The opening 


f the new junction line between the Rhymney Railway and 
the London and North-Western system at Nantybwch pro- 
years since | 


mises to do great things for Cardiff. Twent 

the London and North-W estern cast its eyes sathor longingly 
upon Cardiff; now its trains have got there in earnest. Mr. 
Moon (chairman) and several other directors of the London 
and North-Western were in Cardiff last week and proceeded 
tu the extreme end of the Bute Low Water Pier, where an 
opportunity of witnessing the operations at the extensive new 

I ks was taken advantage of. 


cx WOTrss 


The Steam Coal Colliers.—The steam coal colliers in the 
Rhondda Valley have been threatening another strike during 
the last few days. The men insist that the masters are not 
sincere in their desire to submit the recent dispute to arbitra- 
tion. It is to be hoped that another great industrial conflict 
will be averted. 


The E. 


built for the Mediterranean coal trade, made a trial trip on | 


Friday. The E. 8. Judkins is a schooner-rigged steamer of 
1200 tons burthen. Her length is 218 ft. over all with a 
breadth of beam of 28 ft. 6in., and a depth of hole of 18 ft. 
She is fitted with engines of 99 horse power nominal, capable 
of working up to four times that power. Mr. Tomlinson, U.E., 
had the general charge of her construction. The steamer is 
the property of Messrs. Marychurch and Co. 


Welsh Shipping Movements—The Maggie has cleared 
from Cardiff for Montreal with 480 tons of railway iron 
supplied by Mr. R. Crawshay. The Esperanza has cleared 
from Cardiff for Montreal with 705 tons of railway iron 
supplied by Mr. R.. Crawshay. The Himalaya has cleared 
from Newport for Stettin with 928 tons of iron'supplied by 
the Tredegar Iron Company. The Valero has cleared from 
Newport for New York with 547 tons of iron supplied by the 
Blaenavon Iron Company. The Nunquam Dormio has 
cleared from Newport for New Orleans with 100 tons of iron 


supplied by the Blaenavon Iron Company. The Eros has | 


cleared from Cardiff for New York with 1500 tons of railway 
iron supplied by the Dowlais Iron Company. The Tramet 
has cleared from Cardiff for New York with 470 tons of 
railway iron supplied by Messrs. S. Nash and Co. The 
Wanderer has cleared from Cardiff for 8t. John, New Bruns- 
wick, with 500 tons of railway iron supplied by the Aberdare 
Iron Company. The Eliza has cleared from Newport for 
Cape de Verde with 1050 tons of iron supplied by the Risca 
lron Company. 

Swansea Harbour Trust.—At an adjourned annual meet- 
ing of this Trust on Monday, the executive committee re- 
ported that under the powers granted to them they had 
reduced the rate on steel rails to 8d. per ton, and that an 
Act of Parliament had been passed last session nominating 
certain ports as places where apparatus for testing chain 
cables might be erected, Swansea being one of those ports. 
The report was adopted, Mr. Budd remarking that the re- 
duction of the shipment rates on steel was an equitable 
alteration. 

Boiler Explosion.—An inquest was held on Thursdey 
evening on the body of George Bellamy, the captain of the 
Jobn steamer, who was killed by the bursting of the boiler 
at Penarth. Mr. Hannah, surveyor to the of Trade, 
stated that the cause of the explosion was the wearing off 
tue heads of the rivets on the furnace plates. The jury, in 
returning a verdict of “ accidental death,” ¢xonerated the 
owner, Mr. Brain, from all blame, but stated that they con- 
sidered that the explosion had been realty caused by extra 
Pressure of steam by the engineer, who was one of, the 
victims. 

Monmouthshire Railway—The dividend of the Monmouth- 
shire Railway Company for the half year ending June 30, 
L971, is to be at the rate of 5) per cent. per annum. This is 
the same rate as the dividend paid for the first six months of 


1870. 


Somerset and Dorset Railway.—It is stated that the works 


Iron ore is in demand, not- | 
The | 


atched coast wise ; the | 


8S. Judkins (S.).—The EK. 8. Judkins, a steamer | 





———— 


| 2 connexion with the extension of the Somerset and Dorset | street, along George-street, past Woodside, to Buxburn ; and 


| Railway from Everereech to the Midland 
| will be commenced in March, 1872. 


| New Industries at Cardiff—The trustees of the ais 

of Bute have agreed to lease 15 acres of land om the Bast 

| Moors to the Thames Copper Ore Smelting Company. The 

| echebe introduction of other new industries at Cardiff is 
ted at. 


| Trade at Swansea.—A fair average business has been done 
j}at the iron works in the Swansea district. The Landore 
| (Siemens) Steel Works are fully employed. The tin-plate 
| works can aleo barely meet the requirements of consumption. 
| The imports of iron ore continue considerable. 


Railway at Bath, 





NOTES FROM THE NORTH. 

} Giascow, Wednesday. 
Glasgow Pig-Tron Market.—The speculative element 
| continues to influence the warrant market, and, although 
| the prices of all sorts of iron for manufacturing pur- 
| poses remain very firm, still, as long as the shipments on 
| Scotch ports continue at the moderate figure they have been 
at for the last two or three weeks, the price of warrants 
(taking into consideration the very sensitive state of the 
| market) will “hang” a little. The return of shipments for 
this week is very fair as compared with those for the similar 
period last year. As long as the shipments of Scotch pi 
iron were kept up to 18,000 to 20,000 tons a week, 62s. oe 
for warrants was a fair figure; but even with the nt 
falling off in exports, always looked for at this time of the 
year, it is not expected that prices, considering the pro- 
sperity of ali branches of the iron trade, will droop much. 
Makers are still very firm in their quotations. The ship- 
ments for last week were: Foreign, 9109 tons; coastwise, 
5576 tons—total, 14,685 tons; same week last year, 10,077 
tons; increase for week, 4608 tons; total shipments for 1871, 
566,120 tons; forthe similar period last year, 433,190 tons— 
total inerease this year, 152,930 tons. The imports of 
Middlesbrough pig iron into Grangemouth for week ending 
%h of September, 1871, were 2015 tons; same week last 
year, 1050; increase, 965 tons; total imports for 1871, 
56,849 tons; 1870, 45,594 tons; inerease, 11,255 tons. The 
prices of warrants are still showing a depressed and fluctuat- 
ing tendency. Last Wednesday prices were down at 60s. 10d. 
one month, and 60s. id. cash; on the following day there 
was but little alteration, but on Friday the market was 
étrong, and prices advanced to 61s. 9d. ono month, and 
6ls. 3d. cash. Prices were again down on Monday and 
| yesterday. To-day’s market opened steady, 60s. 54d. cash 
paid ; afterwards the tone became easier, and down to 60s. 4d. 
cash, and 60s. 7/d. one month was taken. 


The Finished Iron Trade.—It is very questionable if there 
ever was a greater state of briskness in the malleable iron 
districts of Seotland ; certainly there never was such a great 
production as at present. All the rolling mills are in full 
| operation, yet still, though they are working double shifts, 





| they cannot keep the supply equal to the demand. There is 
some dissatisfaction being manifested among those workers 
who have not reevived the second sixpence of advance in the 
rate of wages, and this dissatisfaction — unfortunately 
result in a strike. The iron-founding, boiler making, and 
allied trades continue to be extremely busy. 


Glasgow Street Tramways Contract.—The contract for 
the formation of the Glasgow street tramways system, the 
operations connected with which are expected to be begun 
next week, has been secured at the sum of 88,7091. 6s. 8d. 
by Messrs. Charles Brand and Son, Cumnock, with the con- 
dition that Messrs. Faill supply and execute the whole paving 
work. The specifications to be observed in the construction 
of the tramways give the assurance that the work will be of 
the most substantial character, while the standing of Messrs. 
Brand (who, by the way, have nearly completed the Cum- 
nock and Coylton sections of the y and yer re Railway) 
| is such as to furnish a guarantee that the undertaking will 
be carried out in a manner thoroughly satisfactory, The 
tramways are to be laid on bituminous concrete, the rails are 
to weigh 60 Ib. per lineal yard, and to be attached to longi- 
tudinal beams of American white oak resting upon trans- 
verse sleepers of the best Baltic timber. All the timber is to 
be thoroughly ereosoted, the nuts are to be galvanised, and 
the surface of the oak and all bolts, spikes, and oak pin-holes 
are to be thoroughly saturated with eon ag, ol tar at the 
boiling point. The first section, that which just been 
contracted for, will have an extent of about 94 miles; and it 
is expected to be completed within a year from the Ist of 
the ensuing month of October. Towers have been obtained 
by the Tramways Committee of the Town Council for the 
completion of the tramways system by the construction of 
eleven miles additional. It is expected that when the Glas- 
gow tramways are finished they will be the most substantial 
in the whole kingdom. 


Workmen's Meeting in Support of the Newcastle Bn- 
gineers.—A crowded meeting of working men was held in 
the Trades Hall, Glasgow, jast week, under the auspices of 
the Glasgow Trades Couscil, for the purpose of hearing a 
deputation from the Nine Hours’ League, Newcastle, and to 
resolve on the measures to be adopted for giving pecaniary 
support in aid of their fellow workmen who are on strike for 
the nine hours’ system in Neweastle and Gateshead. A 
large committee was appointed to organise arrangements for 
odleiting funds to send to the Nine Hours’ League. With 
the exception of one clergyman all the speakers were 
artizans. 

Proposed Tramway System for Aberdeen.—A preliminary 

pectus has been issued by a tramways worry at Aber- 
deen, with a capital of 50,000/., to be made up of 5000 shares 
of 101. each. Four branches are re neg making in 
all about 10 miles. One route pro is from Castle-street, 
along Union-street and Aljbyn- , to Rubislaw quarries. 
Another, from Union-place, along Hollburn-street and the 
Deeside-road, to Cults; a third, from the top of Market- 
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| Stockton-on-Tees during the past ployed in 
| one of the engineering shops was di ed because bs had 





« tourth, from the Castle Gate, vid King-ateeet, to Bridge of 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


C 
on Change at 
fair amount of business was 
in req’ but there was the heaviest demand o. 1 and 
No. 3. market closed firm at last week's rates, viz., 


No. 3, 60s., and the other qualities in : Deliveries 
are going on very rapidly, but still loading in the 
Tees are detained longer than should be. total 
make of pig iron last month was 157,053 tons—an increase 
of 11,788 tons compared with August, 1870. 

The Finished Ivon Trade.— t the north the 


condition of the finished iron trade is satisfactory. Rail 
making is very brisk, but the inquiries are not 80 numerous. 





All classes of iron are in good demand. Bar iron 
makers are well supplied with araesevnae woot wnt apgle 
iron makers have more orders than can execute. 


nut and bolt works and the wire mills are fully occupied. 
Founders are busy on pipes and general castings of various 
descriptions. 

The Nine Hours’ Movement.—The nine hours’ movement 
at Newcastle has been the cause of a strike in the engineering 
trade, which has extended over sixteen weeks, and q 
tion has now become a national one. We have frequently 
referred to the great loss sustained by the masters, and the 
misery inflicted on the men through the strike. The masters 
are as determined as ever to win if they can. Week after 
week ihey are importing more A few days ago 
another batch arrived from the Continent. Unfortunately for 
the employers the Nine Hours’ soon find out the 
workmen who are worth employing, and they induce them to 
return to their own country. The number of strike hands 
in Neweastle now is 2074, and this week the League is able 
to pay them 8s. each, and 1s. per child im addition, This is 
ls. per man more than they were able to pay last week, and 
so rapidly is the subscription lists increasing that they believe 
that next week the allowance will be still further augmented. 
All over the country — London, Liverpool, Manchester, Leeds, 
Birming hamgSheffield, Glasgow—meetings are being held in 
aid of the Newcastle men, and the generally is advocat- 
ing the nine hours’ movement. men are resolved to re- 
main on strike until the nine hours’ is adopted- At 
& man em 


; 


collected subseriptions in support of his ring fellow- work- 
men in Newcastle. This action of the employers ca such 
an amount of indignation amongst the men it was feared 
there would be a general strike in the town. The watter 
has blown over, but the men have declared that as soon as the 


| battle at Newcastle is ended they will bégin at Stockton, and 


that in the mean time should any man be interfered with for 
subscribing to the nine hours’ movement or for collecting 
subscriptions they wil! all turn out. 

Engineering —Great activity prevails in the engingering 
trade on the Tyne, and at Sanderland, Hartlepool, Stockton, 
and Middlesbrough. Many of the men who turned oat on 
strike for the nine huucs’ movement at Newcastle have got 
work ct the shops in the towns 


Shipbuilding.—Shipbuilders have more work on hand than 
they can get through. At the beginning of the year it will 
be remembered that the builders on the northern rivers had 
as many orders in hand as would oceupy them until Christ. 
mas. They have built a large number of steamers, and now 
they have as many orders as will keep them guing for several 
months. 


The Mines.—At Guisbro’, Brotton, and Skinringrove iron- 
stone mining operations are being extended on a gigantic 
scale, and in a short time the output of Cleveland will be 
very considerably increased. These extensions are absolutely 
necessary to meet the growing a aps yo te of the blast 
furnaces on Tees-side, w the make of pig iron far exceeds 
that of any other district in the world. 

The Coal and Coke Trades.—The eoal and coke trades in 
Northumberland, Durham, and Yorkshire are in « satisiac- 
tory state. The home demand is large and the shipments 
are very brisk. On Tees-side, on account of the great number 
of iron works of various kinds, the consumption of ¢oal and 
coke is enormous. The collieries in South Darham are kept 
fully at work. 


passed through the Mont Cenis Tunnel on the 13th, aceom- 
panied by Signor Grattoni, the engineer, the direct 

neral of the Upper Italian Railway, and several officials. 

he train arrived at the northern outlet in 40 minutes. The 
maximum temperature inside the carriages was 77° Fahr. 
Two hours later the train returned to the Italian side, the 
journey oecupying 55 minutes. The tunnel was then found 
entirely clear of the steam discharged during the previous 
journey. The trial was a perfect success. 





Lospoy Tramways.—The South 
London Tramways Company was on 
veloped by the opening of new line from 
Brixton to Blackfriars Bridge, vid Kennington-road, Lam- 
beth-road, St. George’s-cireus, and Blackfriars-road, 
cars run every ten minutes. In the gh oy 

with some delays, owing i 










































































































































ienearemnn 


Pe ge 


eee steer 


‘a 


war 
nf ei 


a 


ree ae ; 


bathe". 


ate ’- =<" 


182 


ENGINEERING. 


(Serr. 15, 1871, 











AIR-TIGHT STOPPERS. 

As a general rule the successful results of inventive skill, 
applied to the production of small novelties destined to find 
0 Pane ony Se ee notice till they become 
* common they are accepted naturally, without 
awakening any question as to their first origin. 

Nevertheless there io mach thet ts inctructive in many of 
those apparently sim inventions, much in history © 
their first pve Bom gor their early growth that is well 
worth knowing. All of our readers ore familiar with the 
peculiar substitutes for corks which have lately come into 
general use for closing wide-necked bottles, and which bear 
the stamp of “ Thompson's patent air-tight stopper ; but 
few, if any, would suppose that to perfect this inglorious | 
little contrivance bad cost a moderate fortune in the nu 
merous ta needed to complete its details, that it» 
mannfactare calls into requisition the most complete ma- 
chinery for its successful production, and that it bids fair 
to become an important branch of manufacture. 

In 1864 Messrs. Thompson first commenced their experi. 
ments in this branch of mechanical art, with s view to 
sapply a simple and efficient means of stoppering bottles 
such as are used for pickles and preserves. 

The problem to be solved, though st first sight simple 
and easy enough, turned out to be one of unusual practical 
difficulty ; and upwards of three years’ work accompanied by 
heavy outlay, besides scores of ingenious, though ultimately 
cummed Galghe of stoppers attest at once the obstacles 
overcome, and the perseverance required. It must not be 
supposed that these various unsuccessful designs were but 
so many blind efforts to stumble upon the right thing by a 
series of exhaustive trials, On the contrary, every one was 
a carefully considered improvement over its immediate 
predecessor, and each failure arose from some cause only 
possible of detection by actual and extensive application of 
the stoppers in closing bottles filled with the most dissimilar 
compounds. In many cases a final verdict could not be 
pronounced on a particular form of stopper antil it had been 
in use for some months, or even tried abroad under various 
conditions of climate to ascertain whether it would stick 
or become otherwise unsuitable. While these experiments 
were proceeding trouble was taken in alterations of tools 
and machines to correspond with the alterations made in 
the stoppers themselves. 

At length about three years since Messrs. Thompson 
succeeded in the production of a stopper which has an- 
swered every expectation, and which is now manufactured 
in enormous quantities. Before describing the stopper in 
question, and its process of manufacture, it may be well to 
mention one of the greatest difficulties encountered in de- 
veloping this trade, namely, the difficulty, amounting to a 
practical impossibility, of getting bottles made to suit some 
of the designs of stoppers tried. The obstacle lay in the 
annealing of the glass, as the necks ‘ threw” out of shape ; 
and this was the more annoying inasmuch as this “ throw- 
ing” of the bottles caused the failure of several stoppers 
otherwise satisfactory. At first the stoppers were made to 
fit like capsules over the necks of the bottles—but it was 
found that, as the necks were more distorted in the exterior 
than the interior, internal stoppers alone afforded a reason- 
able chance of success, and these are now exclusively made. 
When it is considered how many millions of corks are 
annually used for stopping bottles of various condiments, 
and that thetrouble and expense involved in the various 
processes of covering these corks with leather, wax, cement, 
bladder, or metallic capsules—a serious item in a large 
business—some conception will be formed of the extensive 
field such a trade offers. Beyond the mere labour of first 
securing the corks in the bottles, which is sixfold of that 
required in using Thompson's stopper, there is also the in- 
convenience to the consumer in removing the wax, &c., 
and the imposibility of reclosing the bottle properly and 
quickly. The principle of the air-tight stopper is such that 
no matter how often it may be withdrawn it makes a per- 
fect joint when reinserted. Doubtless, ere long, the ordi- 
nary method of securing jars will be superseded, since these 
stoppers are in every way superior in efficiency, economy, 
and convenience for after use; and of course one set of 
6 s would last for many seasons. 

. 1 shows a section of one of these stoppers, suited to 
a 2in. neck, while a, b, c, d, ¢, /, g, and A, 
separately. The cap, A, has a recess, A’, 
struck in it to receive the lever, /, when the stopper is 
expanded by the same down in the arc, /'. The 
part g is a cylinder of metal varying in diameter, as shown, 
open at the top and bottom, and having the flange shown 
at the top, over which the cap, A, is closed. Inside the 
cylinder, g, the second cylinder, 6, works freely up and 
down , 6 is open and flanged at the bottom, while at the 
circle as shown. The small 
under side of the cover of 6. 

is a narrow slit, and 











to withstand the comparatively great strain it 
bear when the lever, £ is shut down. At the centre 
narrow slit admits of the passage of the 

er, f, has also a slit which engages with 

nder side, f*, forming a cam which acts 

¢, on each side of the slit through which 




















When the parts a, 5, i, &, g, and ¢ are put together, in 
the order named, the lever, 7, is placed upon the bridge, c, 
engaging with the hook, i, in a vertical direction, as shown. 
The cap, 4, is then put on, and closed over the flange of g. 
When this is done, the metallic part of the stopper is in 
every respect complete. 

The next and final operation is putting on the rubber 
packing ring, m. This was at first an operation of con- 
siderable difficulty, as these rings are normally much 
smaller in diameter than the stopper. Now, however, they 
are put on by a most simple and ingenious little tool, which 
is self-acting, and which enables one girl to put on sixty 
gross of rings in a day. This tool has, so to speak, a 
system of mechanical fingers which are kept shut by a 
spring action. As each ring and stopper are pr d 
them, they open by the forward movement of a cone, the 
ring is stretched, placed round the stoppers, the tool is 
drawn back, closing as it recedes, and the ring is in posi- 
tion ; all this being done with such quickness, that only an 
eye accustomed to analyse mechanical movements could by 
any possibility tell how the thing is done. The action of 
the stopper will easily be understood. It is placed in the 
neck of the bottle in the position shown in Fig. 1, with the 
lever, f, vertical. In this position it fits the neck quite 
loosely, so that it may almost be dropped in, at least easily 
withdrawn. The lever is now pressed down till it lies flat 
with the cap. The action which takes place makes the 
joint perfectly tight by the expansion of the rubber, m. 
This expansion is caused by the lever, 7, drawing up the 
hook, i, and with it the cylinder, 5. Thus the flanges, be- 
tween which the rubber ring lies, are brought nearer together, 
and a very forcible expansion is the result. When so shut 
down, one of these stoppers will keep hold in a bottle with 
the most extraordinary tenacity; but as soon as the lever 
is raised it can easily be taken out. As the caps can be 
impressed with any device they answer for trade-marked 
capsules as well as stoppers. 

Figs. 2 and 8 show an elevation and section of stopper for 
small-necked bottles. Of these immense quantities are 
made; and the wonderfully low price at which they are 
produced shows what may be done with effective appliances. 
The part, , is of wood, and it is cemented into the cork, o. 
The wooden part, m, has a hole nearly through its centre, 
so that a corkscrew may be used to extract the cork when 
necessary. The top of the wooden part, n, is covered by a 








metallic capsule, p, upon which any trade mark required is 
i 


The speciality about these stoppers is the extraordinary 

rapidity with which the very beautiful machines used in 

them turn out the different One girl can 

make upwards of 100 gross of the wooden plugs in a day, 

her duties being confined to feeding the machine with wood 

as fast as it will take it in. The production of the corks is 
equally rapid. 


RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great 
; Chancery-lane. 

(No. 2608, 1s. 64.) William Richard Middiemore Thom- 
son, of Glasgow, patents, as the agent of Treat Timothy 
l’rosser, of Chicago, a wonderful apparatus for enabling the 
latent heat given off during the condensation of exhaust steam 
to be returned to the boiler from which the steam is supplied. 
This apparatus depends for its action upon the notion that 
if two tubes are arranged concentrically one within the 
other, and if the outer tube radiates and the inner tubs 
receives heat, that then the intensity of the heat at the 
surface of the inner tube will be as much greater than that 
which exists at the inner surface of the outer tube, as the 
diameter of the former is less than that of the latter! In 
other words, Mr. Prosser apparently believes that the sur- 
face temperature under the above circumstances would be 
inversely as the diameter of the tubes. If this supposition 
was correct, a fine wire passed through the axis of a large 
tube surrounded by boiling water would be raised to a 
white heat at least! 

(No, 2609, 44.) John Carrington Sellars, of Birken- 
head, patents making metal founder's blacking by mixing 
sea weed, sea grass, or sea plants with coke, charcoal, or 
other carbonaceous matter, or lime, chalk, or clay. The 
particulars of various mixtures are given in the patent. 

(No. 2615, 8d.) George Haseltine, of Southampton- 
buildings, patents, as the agent of Peter Fitz Randolph, 
Augustus Knapp Van Horne, and Henry Vroom Vorhees, 
of Illinois, U.S., the use, for polishing irregular surfaces 
such as ploughshares, &c., of an endless belt covered with 
emery and passed over suitably arranged pulleys. Such 
belts covered with ground glass have long been in use for 
polishing or “‘ sand papering” wood. 

(No. 2616, 10d.) Edward Dumaresq Thomas, of Aber- 
gavenny, patents—under the idea apparently that it is new 
—the use for hoisting purposes of a windlass having two 
barrels of different diameter on the same axis, the smaller 
barrel receiving the hoisting rope, while around the larger 
is placed the hand rope through which the actuating power 
is exerted. Our opinion respecting the novelty of this con- 
trivance does not agree with the patentees. 

(No. 2619, 1s. 4d.) John Yule, of Glasgow, patents 
methods of arranging auxiliary engines for assisting ex- 
isting pumping engines at mines. The details of these 
plans could not be explained clearly without the aid of 
drawings which we have not room to introduce here. We 
may mention that Mr. Yule has in his specification pre- 
sented the English language with a new verb, namely, to 
“auxiliate.” This is stealing a march upon our United 
States friends. 

(No. 2620, 8d.) Louis Sterne, of Great Queen-street, 
Westminster, patents the method of securing elastic tyres 
on wheels, illustrated by us on page 415 of our tenth 
volume. 

(No. 2624, 10d.) Leonard Cooper, of Manchester, patents, 
as a communication from Myles Cooper, of Buenos Ayres, 
arrangements of wire rope tramways in which two parallel 
endless ropes are employed, these ropes passing at each end 
of their course over vertical pulleys. Two parallel lines of 
rope are thus obtained on which the wagons, or other recep- 


to | tacles for the materials to be conveyed, are carried. The 


arrangements for placing the wagons on and removing 
them from the ropes are simple and effective, and altogether 
the plans are well worthy of notice. We shall very pro- 
bably have something more.to say about them. 

(No, 2680, 10d.) Robert William Thomson, of Edin- 
burgh, patents various methods of applying metal shoes for 
the purpose of protecting his india-rubber tyres. Consider- 
ing how much has been said concerning the everlasting 
properties of india-rubber tyres, it is curious that so much 
ingenuity should be expended in affording them protection. 

(No. 2648, 8d.) Willian Rudd Oswald, of Sunderland, 
and George Ough, of 57, St. Mary Axe, patent the use of 
fans for improving the ventilation of the stoke-holes and 
engine rooms of steamships, it being proposed to drive the 
fans by an endless cord or band from the main shaft of the 

and to arrange it so that a constant current of air 
is drawn in through the engine room and delivered into the 
lower part of the stoke-hole. The employment of fans for 
improving the ventilation of stoke-holes has been often pro- 
posed, and it has in a few instances been carried out. There 
may, however, be some novelty in the general arrangement 
claimed by Mesers. Oswald and We should our- 
selves prefer to drive the fan direct by a small independent 


engine. 

(No. 2657, 64.) Herbert Vosper, of Southsea, patents 
employing, as a substitute for an an arrangement 
of tappet gear for moving the slide valve of an ordinary 
direct-acting engine, stops on the piston rod being made to 
strike—near each end of the stroke—against levers by 
which the slide valve is shifted. This is an old idea. 
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EXPLOSIVE COMPOUNDS. 
DYNAMITE AND ITS MANUFACTURE. 

Havine in previous articles considered the pro- 
gress made during the past five years in gunpowder 
and gun-cotton, we have*in the next place to notice 
dynamite, one of the most formidable, andyat one 
time one of the most promising, rivals of guapewder 
for special purposes. The base of dynamite is bitré- 
glycerine, which ranks amongst the remarkable ma- 
terialsemployed te replace gunpowder agdestructive 
agents, It was diseovered by Sobrerg in 1847, and 
is produced by adding glycerine in suceessive small 
wantities to a mixture of one volume of nitric acid 
of sp. gr. 1.43, and two volumes of sulphuric acid 
of sp. gr. 1.83. The acid is eooled artificially 
during the addition of the glycerine and the mixture 
js afterwards poured into water, when an amber 
coloured fuid separates from it, This fluid is 
insoluble in water, possesses no.odour, but has a 
sweet pungent flavour and is very poisonous, a 
minute portion placed on the tomgue producing a 
violent headache. ‘The liquid has a specific gravity 
of 1.6, and soldifies at about 5° C, or 40° Fahr. 
[he properties of uvitro-glycerine are tolerably 
well known ; it simply burns when flameis applied ; 
f paper be saturated with it and struck sharply a 
somewhat violent detonation is produced, In 1864 
Mr, Alfred Nobel, a Swedish engineer, applied 
itro-glycerine to the purposes of blasting. He 
firet weed gunpowder saturated with nitro-glycerine, 
which burned more brightly in the open air than 
insaturated gunpowder, but its destructive effect 
inder confinement was from four to six times that 
of pure powde r. The oil itself cannot be exploded 
by an ordinary fuze, so Mr. Nobel attached a small 
charge of gunpowder to the end of the faze and by 
this means the expl 
effected. 

But although a very useful agent, nitro-glycerine 
often proved itself to be a highly dangerous one, 
he frequent and fatal accidents which occurred with 
t between the date of its practical application, and 

e year 1865 will doubtless be fresh in the memory 
f our readers. On the 3rd of April, 1866, the 
West India Company's steamer, European, whilst 
inloading at Aspinwall, had her decks ripped up 
whilst a wharf 400 ft. long 
was literally torn to pieces, about fifty persons 
being killed and a number wounded by an explosion 
f nitro-glycerine on board On the 16th 
of the same month, two cases of the oil arrived at 
San Francisco by the Pacific mail steamer and 
were taken into that city, where they were no 
sooner deposited than they exploded, the results 
proving terribly fatal to human life. In Sydney, 
New South Wales, too, about the same time, two 
packages of the oil exploded in a store in Bridge- 
street, with disastrous results, whilst at home later 
still we had two fatal explosions, one at 
Cwm-y-glo, near Carnarvon, and the other in the 
suburbs of Newcastle. Two other cases of explo- 





ind her sides blown out. 


the vessel. 


have 


sion oceur to us; one in which a carman greased 
the wheels of his cart with nitro-glycerine, and the 
other where the nitro-glycerine was frozen, and 
the workmen placed lumps of it on a stove to thaw. 
The cause of the explosions was here very appa- 


rent, as it also was in the case of the Cwm-y-glo 
aceident, where the packages of nitro-glycerine 
were being carted to the slate quarries, a package 
having been placed loosely on the front-board of 
one of the carts. This package doubtless fell off 
the cart. and. exploding, caused the explosion of 
the remainder of the packages. Although there is 
no proof of the manner in which the other accidents 
were actually caused, it is tolerably certain that a 
blow must have been in some way or other ad- 
ministered to the cases containing the oil. There- 
fc te, since nitro-glycerine has been largely used in 
the past with a comparatively small number of ac- 
cidents, and since its manufacture is still carried on 
upon a large scale for conversion into dynamite, it 
is only fair to assume that with reasonable care in 
manipulation, accidents with nitro-glycerine would 
hot occur, 

The accidents, however, which resulted from the 
use of nitro-glycerine, led Mr. Nobel to experiment 
with the material in various ways with the view of 
rendering it less dangerons. ‘The first result was 
the discovery that it could be rendered non-explo- 
sive, either from percussion or heat, by mixing with 
it methylic aleohol. When required for use, water 
was added which absorbed the spirit and allowed 
the oil to sink to the bottom of the vessel whence 
* was drawn off for use, its explosive nature being 


m of nitro-glyeerine was | 


restored. This method of protecting the treacherous 
oil was adopted to some extent: it answered the 
purpose during storage or transit, but, at the 
time of use, all the dangerous properties of the oil 
were present, and accidents arising from care- 
lessness continued to oeeur. Mr. Nobel, satisfied 
that the protective arran was only half a 
solution of the difficulty, continued his researches, 
and early in 1868, he sueceeded in effecting a 
new combination in which. nitro - glycerine was 
rendered perfectly innoenous except under the 
actual conditions of work. This desirable end 
was attained by mixing the oil with silica—fine 
gravel for instanee—the compound resembling in 
appearance coarse brown sugar, a little damp. To 
this substance Mr. Nobel gave the expressive name 
of ‘“‘ dynamite,” and with it he & series of 
experiments at the Merstham G Li 
Works, in July, 1868, the particulars of qwhich 
[be found at page 52 of our sixth volume, «The 
| object of those mpane was to illustrate the 
safe and harmless character of dynamiteunder any 
| other conditions save those of actual work, and to 
| demonstrate its resistless energy when fired by a 
| percussion fuze. “The ; were th y 
|successful, and prowed by a doubt that dy- 
; cone i and 





| namite could net-be exploded b 


| that if placed on a. fire or ignit 
}way it only burned slowly out. When, 
|it was fired by a percussion fuse, even in the open 
|air, all its intensity of power was fully developed, 
and was increased by exploding it in water or under 
| conditions of confinement. 

| The most severe tests for safety 
that any danger was present in 
whilst, on the other hand, there was no condition 
under which its violence was not fully developed 








failed to show 
appa 







terial, | depdte have 





when fired with a detonating fuze, One out of 


many illustrations of its power is worthy of notice | 
A cylindrical block of wrought iron, 12} in. | 

in, |a8 it is also in the United Btates and California. 
hole bored through its centre, was used, ‘The bore- | It would doubtless appear 


here. 
high and 104 in. in diameter, and having a 


of dynamite ado by Mr. Nobel is precisel 
similar to that devised by Mr. Brown for e = 
gun-cotton, as described in a previous article upon 
the latter material. It is, however, but fair to state 
that Mr. Nobel used his pe fuzes at the 
Merstham experiments, to which reference has been 
made, in July, 1868, whilst the experiments with 
gun-cotton exploded in the same way, were not 
carried out until the 22nd of January, 1869. 

It is generally conceived that nitro-glycerine, and 
consequently dynamite, is more dangerous, 
more easily exploded when in a frozen state than 
when liquid. But this con on is erroneous, in- 
asmuch as it is really difficult to explode it when 





frozen, and we have a case in t to ve this, 
A charge of nitro-glycerine had become frozen in a 
hole gta quaryy. near or, was fired three 
umes with der be A 
the liquid oil was then inserted:in the blast hole on 


the top of the frozen charge, andon being fired, 
ex the whole charge, which did ite work most 


ectually, 
dynamite tend to prove that it eannot be made to 
explode even by percussive fire. Percussion fuzes 
















have been exploded in it, but they have only either 
blows sf ‘ay in fragments, or hayeset it on fire, 
} #0 < is prcceany<tyagadans £8 hes 

mpound on seore of its ex- 


plosiveness whilst in a frozen conditi 

There. can be no question as to the real value of 
been eat. im every. 

trict th mt the country. A firm at 


who are the largest manufacturers of blasting 
powder in Western Prussia, have long been.converts 





to dynamite, and have taken up its agency. In 
Sweden and Norway the consamption is very large, 


that dynamite— 


hole was lightly filled with dynamite and fired by a} possessing as it does so many ~ great advantages 


' time fuse, the charged not being plugged, 
| plosien split the cylinder in two equal halves longi- 
\tudinally to the axis of the bore, one-half being 
| bedded in a grass bank 80 ft. away from the place 
| w 
| found about 50 ft. in an opposite direction, having 
been stopped by a mass of limestove rock. The iron 
|showed a clean split, the bore-hole being enlarged 
{to 1} in. at the centre, showing the enormous com- 
| pression the metal had undergone at that point. A 
jcharge wrapped in thin paper and fired under 
|water exhibited the same resistless power, and de- 
|monstrated the fact that dynamite is unaffected 
|by moisture. The only point of doubt that arose 
lin our mind at the time of witnessing the experi- 
jments, was as to whether any mechanical separa- 
ition of the silica from the oil or chemical change 
lin the compound could occur im the course of time 
lwhich would render dynamite as dangerous as 
|nitro-glycerine, Mr. Nobel, however, stated that 
there was no fear of such an occurrence, inasmuch 
as he had had dynamite in store for very lengthened 
| periods subject to extremes of temperatures—some 
| very high—and that it retained its original condi- 
tion under some very trying tests, 
The stability of dynamite has been practically 
| confirmed by extensive and daily use in mines on the 
| Continent, and by a limited use in England, as well | 


jas by the large quantities which are stored at the | 


factories. Beyond this, the most careful investigation 


has shown that there is not the slightest ground | 
Under continued | : : ; 
during the | rent places, and in various kinds of rock—we get 


for apprehension on that score. 
}exposure to the direct rays of the sun 
| whole of the summer of 1868—an exceptionally hot | 
one—not the slightest chemical change could be | 
\deteected. The same results were obtained with a} 
| parcel of dynamite exposed for forty days to a tem- 
| perature varying between 150° and 200° Fabr. All| 
| nitrated, or rather hypo-nitrated organic compounds | 
are liable to spontaneous decomposition—or what) 
lis understood by this hackneyed and ridiculons| 
| term—unless they are completely rid of free adher- | 
ling nitric acid. The reason is that the free acid! 
| produces a local decomposition which sets hypo) 
nitric acid free, the latter producing a new local | 
decomposition, and so on until sufficient heat is! 
evolved to set fire to the compound, There is no 
difficulty in ridding dynamite of free acid; but in 
the case of cotton, or any other fibrous substance, 
the utmost care is required, as free acid will adhere 
in spite of repeated washing. It will be seen that 
the method of percussively exploding the charges 





The ex- | 


. " | 
here the charge was fired, and the other half being 


—should be so little known and so very much less 
used in England, The truth is that dynamite would 
undoubtedly have had as great a run in England as 
on the Continent, had it not been that a short Act 
was quietly smuggled through Parliament during 
the Session of 1869. It is known as the “ Nitro- 
glycerine Act,” and it virtually prohibits the im- 
portation, exportation, manufacture, sale, or even 
possession of ‘* every substance having nitro-glyce- 
rine in any form as one of its component parts or in- 
gredients.” The Act is a very snug little affair, 
and if it was not promoted by the gun-cotton party, 
why it ought to have been; it cannot fail, how- 
ever, toafford them much satisfaction. It will thus 
be seen that extraordinary impediments have been 
thrown in the way of the use of dynamite in this 
country, and the eonsequence is that not more than 
20 tons have been sold in Great Britain since the 
Act was passed. Messrs. Webb and Co., of Bangor, 
are the agents for Mr. Nobel—whose factory is at 
Lauenberg—but they inform us they are literally 
doing nothing, although they have constant applica- 
tions for the material. At several mines where 
dynamite has been tried the managers are con- 
stantly pressing for further supplies, of course 
to no purpose. 

With regard to the power of dynamite we may 
observe that its destruetive action is estimated to 
be about ten times that of an equal weight of gun- 
powder. If, therefore, we take the av work 
done by 1 lb. of gunpowder at $2,832 Ib.—an 
average obtained from actual practice in six diffe- 


$28,320 Ib., or about 1464 tons, as the work done 
by 1 lb. of dynamite. Hence, although its cost is 
greater than that of blasting powder, ite use is 
attended with great economy. We have ascer- 
tained this economy to be in one mine in Cornwall as 
much as 50 per cent., whilst it is stated that the St. 
John del Rey Mining Company doubled their work - 
ings at two-thirds the cost of gunpowder. We are 
also informed that this same company saves 1000/. 
per month by the use of dynamite as 4 cng gre 
powder. The greatest economy results from its use 
in hard rock, a coasiderable akg Bram de mate 
by its means in the labour of the werner Fonda 
time ied in ga given amount of w 
era eer spied 
that any comparative experimen 


with ite and gun-cotton, and which woul 


dynamite 
| afford data as to their relative power. Taking, how- 
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NUT TAPPING MACHINE. 


DESIGNED BY MR. PHILIPPE KOCH, ENGINEER, MANCHESTER. 


ever, the results of the Merstham trials already 
referred to, and those of the gun-cotton experi- 
ments in January, 1869, we should certainly say 
that dynamite was the stronger of the two. Our 
reasons for this conelusion are founded upon the 
circumstances that at the latter experiments 5 Ib. 
of gun-cotton failed to more than shake a palisade, 
which we think 5 lb. of dynamite would = de- 
This question, however, can onl 

experiments, which 


be 
at 


molished. 
settled by comparative 


present there is but little chance of seeing carried | 


out, at any rate in England. 
The most recent modifications introduced by Mr. 
Nobel in the manufacture of explosive compounds, 


into the composition of which nitro-glycerine enters, | 


are to be found in two kinds of blasting powder, 
which were introduced by him towards the close of 
last year. The composition of the two types of 
this powder is as follow: No. 1. Pulverised nitrate 
of barytes, 68 aoc. charcoal of light texture, 12 
parts ; nitro-glycerine, 20 parts. No. 2. Pulverised 
nitrate of barytes, 70 parts; powdered resin, 10 
rts; and nitro-glycerine, 20 parts. The charcoal 
is carbonised at a low temperature, and consequently 
still contains hydrogen. An addition of from 5 to 
8 per cent. of sulphur to either of the above mix- 
tures gives a powder which fires more briskly, but, 
at the same time, it increases the danger in the 
manufacture, carriage, and application of the 
powder. The method of using these powders is to 
place them in cartridge cases, the powder being 
covered with a little mercurial or other fulminate 
before the case is closed and primed. ‘The cartridge 
is placed in the bore-hole and tamped in the usual 
way, and is fired either by a fuze or by an electric 
wire. The fulminate, acting on the nitro-glycerine, 
ignites the whole charge instantaneously. 
In our opening remarks we referred to the dan- 
-_ character of nitro-glycerine, as illustrated 
y several catastrophes. In concluding we would 
bear testimony to the comparatively harmless na- 


ture of dynamite, as evidenced by the Merstham | 


experiments, and further by a circumstance which 
came to our knowledge in 1868. In that year a 
tremendous explosion of nitro-glycerine occurred at 
Mr. Nobel's factory at Stockholm, which destroyed 
the works. Close by was a store of dynamite, which, 
after the ey Bige was found seattered about in all 
directions, but none appears to have been ex- 
ploded. The further aullenes of the safety of dy- 

ite is of a negative character, and consists in 
the absence of any record of accident either in 


manufacture, storage, or transport. ‘Two acci- 
| dents have happened with dynamite while in use in 
| mines, but they arose from sheer carelessness. In 
one instance the tamping was incautiously removed 


| for tapping nutes at a high 8 


| after a misfire, an operation which ought not to | 


be allowed in any case; and in the other a half- 
witted miner, having heard that dynamite burned 
harmlessly in the air, lighted the fuze of a charged 
| cartridge, and held it in his hand until it exploded. 
| A third accident of a special character occurred at 


| of iron on a very hot day and with loose dynamite, 
not confined in paper cartridges. He fired the 
charge, which was not strong enough to break up 


the hole with dynamite. 

wder down with a wooden rammer it exploded, 
lowing the rammer out of the man’s hand, and 
injuring him. He was by no means seriously in- 
jured, and would have recovered but for the cir- 


rammer had entered his arm, and being saturated 
with nitro-glycerine they poisoned the flesh, and 
the man died in a fortnight. Three men were 
standing by at the time of the accident, one of 
whom had 8 lb. of dynamite in a bag with him. 
The dynamite took fire and burned slowly away, 
slightly scorching the man who was holding it, but 
not hurting the other two men. 

There can be no doubt that the explosion arose 
from the extreme heat of the iron consequent on 
| the explosion of the first charge, the hot sun 
rendering the dynamite more sensitive, the ram- 
ming down of the powder while in this sensitive 
state causing it to be fired. This, in fact, was sub- 
sequently proved to be so by Mr. Webb—to whom 
we have seny alluded—who took a lump of hot 
coke and placed some loose dynamite on it. The 
dynamite soon began to smoke, and after it had 
smoked awhile Mr. Webb tonched it with a rod, 
and it immediately disappeared with a kind of semi- 
explosion. The experiment was repeated several 
| times with the same results, and the accident 
| would not have occurred if the bore-hole in the 





| 
| 
| 
; 


iron had been sponged out. These are the only 
accidents we can discover, and they are such as 
| must and will occur, however safe the explosive 
| may be to handle, where carelessness or thought- 

| lessness exist. 
Tus Inpisy Sznvics.—The death is announced of Colonel 
Madras. The 


Boileau, R.E., who died recently at Cuddalore, 
death may be also noted of Captain Basseri, R.E. 








Wigan, where a workman was blasting a large mass | 
| horizontal recesses which hold the nuts centrally under the 


NUT-TAPPING MACHINE. 
Tug engraving published above illustrates a new machine 
, which has been designed 
and lately patented by Mr. Philippe Koch, of Manchester. 
As will be seen from the drawing the machine is constructed 
with a horizontal table on which the nuts to be tapped are 


| placed ; from this table extends downward in an inclined 


| Totating tape. 


the iron, and he forthwith commenced to recharge | 
While ramming the | 


| 
} 


cumstance that one or two small splinters from the | oe until the tap has risen. 


plane a plate, in which are formed grooves or channels 
through which the nuts are conducted to the taps, formed on 
the lower end of stems or rods fitted in the sockets of vertical 
spindles, which rotate in suitable bearings at the top of the 
machine. The inclined grooves or channels terminate in 


, the outer end of these recesses having a flange 
for preventing the passage of the nuts beyond the proper 
position under the taps. Below the inclined bed of the ma- 
ehine are treadles which are connected by rods to the tap 
spindles. These treadles are so arranged that by the pres- 
sure of the foot they raise the spindles to which they are 
connected. After each nut has been tapped it is necessary 
that the tap should be raised to allow the next nut which 
has been stopped at the bottom of the inclined groove to pass 
into the proper position, but this passage of the nut cannot 
The bottom nut is re- 
tained in the groove by a shaft under the inclined bed, pro- 
vided with springs which extend over the grooves. The free 


| end of each spring is in the proper position to rest on the 





bottom nut in eac ve, and these springs resting on the 
nuts retain them if the groove until the taps have been 
raised sufficiently to allow the nuts to pass under them, 
at the moment when this occurs the springs are raised 
the nuts slide forward under the taps. The raising of these 
springs is effected by mechanism in connexion with the 
treadle; for this purpose the shaft of the springs may be 
connected to a vertical rod, which at the proper moment 
operated by one of the spindles, the rod being thereby 
ee, raised, and raising the = releases the nuts. 
en the operator removes his foot the treadle the 
spindles and taps descend by their own gravity, the t 
enter the nuts which have just passed under them from t 
inclined grooves ; the springs again close upon the next nuts 
which now lie at the bottom of the inclined grooves, and the 
operations are ays as before. The spindles and taps 
rotate continuously in one direction, and as the taps pas 
through the nuts the latter are collected upon the stems of 
the taps above the screwed or cutting portion. When * 
certain quantity have been thus ta and collected, the 
taps are withdrawn from the spindle sockets, and the nuls 
removed, after which the taps are again inserted in the 
sockets without stopping the machine. To effect this the 
sockets and the of taps are constructed as follows: 
The is circular for the great of ite depth, but 
the end for about three-eighths of an inch is left square. A 
similarly small portion of the extremity of the stem of the 
tap is also made aquare to ft the square part of the socket. 
A shallow gro ve is made d the lar part of the 
stem within the socket, and a spring pin projects through 
the socket into the groove, ite pressure being Just safficient 
to prevent the falling of the tap from the socket, but = 
jent to prevent its easy and insertion. ees 
In the engravings Fig. 1 is a front view of the machine; 
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JANICKI’S FLOATING DOCK. : 
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Fig. 2 is a vertical transverse section; and Fig. 3 is a 


section to an enlarged scale, illustrating the arrangement | 


for holding the taps in the spindles. 
‘he frame of the machine is shown at A; and a is the 
horizontal table on which the nuts are placed, 5 the inclined 


| for public works in Paris, has recently applied to the study 


plate with the grooves or channels, 5', through which the | 


nuts, ¢, are conducted into the horizontal recesses, c, under 
the taps; c' is the flange at the end of each of the recesses 
for preventing the passage of the nuts beyond the proper 
position ; c* is a cavity or space below each of these recesses 
to allow the tap to descend far enough through the nuts. 

The machine shown has two sets of taps, d and ¢, each set 
being operated by a separate treadle for raising them, the 


the levers, f, is arranged below each spindle, d', and they are 
all keyed on the shaft, 7, while the levers, g (one of which is 
arranged below each tap spindle, e'), are all fast on the shaft, 
k. The free end of each of the levers, fg, projects under the 
bottom of one of the tap spindles, as shown in Fig. 2, far 
enough to raise the said spindle without touching the tap. 
With this arrangement it is obvious that, by depressing 
either of the said treadles, all the taps of one set will be 


| we may consider briefly the arrangements of the Bramwell 


raised simultaneously, and when the treadle is released they | 
' 


will descend by their own gravity. 
The springs for holding the bottom nut in the grooves, 3’, 
while the taps rise, are also arranged in two sete, Zm, 


| pontoons. 
| three long vertical screws, the heads of which carry mitred 


they are raised by the levers, op, keyed fast on the shaft, 


and @. One arm, 1, of each of the levers projects over 
the outer tap spindle of each set, and when either set of taps 
is thrown up by the treadle the end of the spindle acts on 
the arm, 1, of the corresponding lever, and acts on the levers, 
orp. Fromeach of the springs a pin, 2, projects down 
through a slot in the plate, b, and lies in contact with one 
of the said levers, and by this means the spring is rai 


raised 
and releases the nut just as the tap is raised to its highest | 


position. 


Rarway Keyg—A tender of a Melbourne firm has re- | 
aaa been accepted by the Victorian Government for | 
10,000 railway keys. This decision has been received with | 


much satisfaction in Melbourne. 





Tecmstcat Epvcatioy.—We notice that the classes of 
= Birkbeck Institution are announced to commence on 
Jetober 2nd. The pupils of this institution who have at- 

the examinations of the science and art de 


dunng the present year have been more 8 than on 


~ toons, Figs. 1, 2, 3, resemble the tubular cylinders that 


SDY previous occasion, and one member has succeeded in | 


obtaining a scholarship at the Royal College of Science. 


levers, f'9, being operated through the treadies, hi. One of well built for the island of St. Thomas a floating dock 


| 41 ft. 6 in. high, able to lift a ship drawing 23 ft. 6in. of 

















JANICKI’S FLOATING DOCK. 
M. Janicxt, one of the members of a firm of contractors 


of a system of floating docks, the great experience he has 
gained by a long practice, in the application of compressed 
air, in sinking the cylinders for bridge foundations. He 
has patented in this, and several other countries, a pneu- 
matic floating dock, with lateral moving floats. The more 
easily to understand the distinctive features of this dock, 


dock, which it somewhat resembles. In 1867 Mr. Bram- 


295 ft. long, 98 ft. Gin. wide over all, 70 ft. wide inside, 


water, and of 4000 tons displacement. The dock is com. 
posed of two longitudinal lattice girders, containing be- 
tween them six water-tight pontoons, forming the lower 
platform, and which are sélidly connected to two frames, 
but which can be quickly detached. Twelve floating 
eaissons are placed, each between four vertical girders, so 
that they can be shifted vertically with reference to the 
This movement is regulated for each caisson by 


pinions gearing into spur wheels on a horizontal shaft. 
Each of the two main girders carries in the centre an en- 
gine house. In each chamber is a tubular boiler supplying 
two engines, which drive the pumps, and two other engines 
actuating the vertical screws. 

The whole of the dock is thus, so far as its manipulation 
is concerned, divided into four independant parts, each 
comprising an engine, three pumps, and nine vertical 
screws. 

The bottom pontoons, strongly secured to the two 
girders, become dependant on each other in such a way 
that they follow the distribution of load in the length of 
the dock when a weight has to be lifted, the pontoons least 
weighted coming to the aid of those most loaded, by 
transmitting through the girder a portion of their lifting 
power, 

The most striking featare in the Janicki dock consists 
in driving the water from the pontoons by compressed air, 
instead of drawing it out by means of pumps. The pon- 








are sunk by the pneumatic process. There is no bottom to 
the pontoon, and the five other sides are made very light, 








since, in place of having to withstand when the pontoon is 
sunk, the weight of water corresponding to the submer- 
gence, they have only to carry the difference between this 
amount and the pressure of the compressed air, it may be 
the weight of a column of water at most equal to the same 


— of the caisson. 

is single alteration, permits of a great reduction in the 
weight of the pontoon. The comparative estimate made 
by the inventor shows that the economy in weight attains 
40 per cent. 

The framing of these bottomless pontoons is formed of 
transverse and longitudinal frames, which distribute the 
weight when the dock is loaded. Bulkheads divide the 
pontoons into several compartments, and contribute also 
to their stability. The length is also divided in compart- 
ments, adding considerably to the longitadinal strength. 

When the pontoon rises in the water, the compressed air 
expands; it may be feared that the expansion would not 
take place equally, and that the water would rush towards 
the place where it was greatest, and would produce move- 
ments likely to cause danger to the pontoon, It was 
necessary to take care that the air should never escape 
below the vertical sides of the pontoon, and rising up their 
outer sides form a column of water mixed with air that 
would create a dangerous submergence. M. Janicki obtains 
this result in a very simple manner, by the employment of 
safety tubes. Pipes, open at both ends, are placed in each 
of the end compartments, near the lateral sides of the dock. 
The lower ends of these tubes are a little above the plane of 
the lower edge of the lateral sides, the upper end being 
always above the water. If by any cause the level of 
water in one of the compartments is lowered near the side, 
below the end of the tube, the air escapes by it without 
passing under the vertical plate of the dock. 

The air forced into the pontoons is compressed by pumps 
worked by an engine in an independent vessel, and it is led 
under the pontoons by means of pipes and branches to each 
of the compartments, every branch being fitted with a valve 
to prevent escape of air. 

To keep the dock afloat when it is empty without being 
obliged constantly to pump air under the caissons, and also 
to increase the stability, the pontoons are not without a 
bottom for the whole length, water-tight compartments 
being placed on both sides of the dock, as shown in Fig. 1. 
The pontoons are securely fixed between the transverse 
double frames, arranged so as to form a single structure, or 
to be divided into several independent parts. The elevation 
and plan show these girders continuous from end so end. 

Traneverse floats, intended always to rest on the surface 
of the water, in every position of the dock, are movable 
between the vertical guides of the girders. But the con- 
nexion between these floats and the pontoons is not made 
as in the St. Thomas's dock, by screws or other artange- 
ments worked by special engines. The floating boxes are 
automobile, that is to say, that the relative positions of the 
floats and the pontoons vary unassisted, as the dock rises 
and falls, the motive power which produces these movements 
being a part of the weight of the dock, or its rising force. 
Bat it is of course necessary that each of the floats should 
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move alike with regard to the pontoons, to the 
zontal as it rises or falls ; 


because this connexion 
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ng to the load it supports. 
M. Janicki hopes to obtain beyond the 
of construction resulting from the reduction of 

weight, are the following :—The handling 
more rapid, more easy, more economic 
less dead weight to move, sufficient to force sir 
s without any trouble 
special machinery. 
is well secured. 
close com- 
under 


of the dock is 


because it is 
each is easily accessible. 

There is reason to hope that the application now being 
worked out will permit the realisation of improvements 
proposed by M. Janicki, and that this form of floating 
dock will be found less costly in construction, more eco- 
nomical in working, and more satisfactory in practice than 
the more complicated system it is intended to replace. fe 
may add that it will be possible in this form of dock, as 
well as in some of those actually in use, to interpose be- 
tween the ship to be lifted and the pontoons forming the 
platform of the dock a flat, capable of supporting the ship 
in such a way that, after the raising is accomplished, the 
vessel can be taken out of the dock, inspected, and re- 
paired, so as to render the dock disengaged for other vessels. 

It is to be hoped that the economical advantage of this 
form of dock will tend to an increased use of these useful 
appliances. At present the number of floating docks is 
very small, ships have often to travel far for repairs ; and, 
when they arrive, may be obliged to submit to ® longer 
delay until the dock is free. 

To-day, when steam is go rapidly superseding sails, and 
speed is a matter of the first importance, any means which 
will render frequent inspection and clearing of the hulls of 
wessels below the water less tedious and costly will prove of 
great utility to commerce. 





THE BERWICK WATER SUPPLY. 
We are indebted for the following description of the new 
i of i t Berwick-upon- 
of the under- 
de 
wlinson about 
been long insufficient : 
the Old Tower Foundry, the 
rom the rock in the site of an old quarry 
back of the buildings, where a pond 
of storing the water 
wheel, acting 
The springs 
spring, will 
— and, for the pur- 
a tank bes constructed, 80 ft. Jong 
‘and 8 ft. deep to top of cope. In form- 
ing the tank all the rubbish bas been cleared out of the 
quarry, and the rock excavated to 4 uniform level. The 
wall next the lower tank, through which the outlet pipes 


, set in by draulic 


lower 


by bof. wide, 


are of dry ra masonry, 
allow the water to find its way 
lower tank occupies the position 
sng shed, and is built of ashler 
lie mortar, and paved in 


end that the t 

it is needful, 7 : we ¢ The hen aw and pump ere 

should be dependant upom each other t “ety eee 
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is . shafts 


coal houses are at the 








eines there 10) 











the driest 
It is cong computed that 
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THE NORTH SEA CANAL. 

Mr. Macerzcor, well known as “Rob Roy,” is now 
making ® cruise in his canoe on the Zuyder Zee, and he has 
communicated to the Times an interesting account of bis 
voyage, from which we mote the following particulars of 
the North Sea Canal. says: 

“« A visit to the Suez Can in my cance (which was re- 
lated in the Times a few years 0) ena me to compare 
the North Sea Conal with that er, more mundane, but 

human industry and 

ge the seas, level- 

h deep tides and 

‘usands of dubious or 

lders—by far the most diffieult obstacles 
¢ and the clever ~~ 

olland Canal, 


by the | made of 
arge | tons each, just 


Zuyder Zee, is more 

ter Holland at its extreme northern end. 
. too narrow, too tortuous, and too 
shallow for the increasing length and depth of our largest 
merchant vessels. To save time, then, and much trouble 
the new canal opens to the west instead 
iles in length instead of 52. Its 
instead of 16ft., and no bends or 
sudden turns obstruct the passage anywhere. Six years 
ago this work was begun by the well-known English con- 
Mr. Lee. With Mr. Hawkshaw and Mr. Dircks to 
plan, and Mr. Freeman to execute, and a wealthy company 

to pay for it, all good folks ought to expect success. 

“ At present the work is precisely in that condition most 
interesting to inspect, being just beyond the state in whieb 
any doubt can remain as to ultimate success. Very likely 
this success will sap the other canal, and reduce Niewe Diep 
to a marine dept; perhaps it wi i 
from Rotterdam, but perbaps, 
shift their quarters the better entrepot of A 
i perha indeed, when all is done # certain 

-rince will stretch out his iron hand and ask for the new 
road, and very om ope thank those who made it for bim. 

« First of all locks are bein placed on the east, to enclose 
an artificial lake about 12 miles long, 
rests Amsterdam, and « deep channel is nies along this 

banks poet rising into soli tow- paths. 
12 miles long, i 
the little towns 


But 


pumped out, and so near 


claimed. No one can “y 
ed about at 


sell for, but an acre I 
1001. The average may be one-half of this sum. 
© The dredging is far better done than it was on the Suez 
Canal. The mach has been steadily improved and 
ppliance was only com- 


_ and the latest and best « 
This consists of a tube resting near 


‘ies tottom, and containing « shaft with » centri- 





fugal —. which draws up the 
about half of each in the mixture—and forces it along wooden 


agate borden tettinr enettnetn ENTERS 
: * (This a tus was illustrated b us op page 134 of our 
of bye- | number for tke tet inst.—Ep. E.) 


| 


surface to the average of 7 
is placed over t 


(Serr. 22, 1871. 
through @ con- 

which resembles a 

and with 


ints being sent to 
some, curiosities 


or dredged for the 
bow (1 bones of 
these ought 


Holland at this spot. 
gradually raised above the 
and then a layer of stiff clay 
— On this is spread a sort of matting 
pose reeds, W profusely in every 
of the Villow like tree, named 
and stakes about 4 it. long 
regular-twisted wattlin 


proportion 
the ‘ helm’ 
e reach the 
which had 
shore of Holland 
more than 100 ft., 
ing away. At 
to the sea. These are of 
60 ft. broad, with a depth 
stone-work facing of these is 
of Dutch bricks here 
The width of the eanal 


path is about 500 ft., 
but at the edge of the main channel only 200 ft., and 80 ft. 
at the bottom; but this gives ample room for the largest 
vessels to pass each other. weare in the thick of the 
‘dunes’ or sandhills, "g western well. They are not 
bare, but rather jangiy in their look, and bares and 
rabbits, and curlew spoonbills, are plentifully found by 
the sportsman on these wilds. Climbing this barrier we 
can look down on the two gigantic pier arms that stretch 
forth boldly into the stormy sea, and which keeps steadily 
leagthond every week, and grad ing i 
ends to form the grand em 
Nearly one-half of these piers 
not by casting in the huge blocks promiscuo 
Said, but by placing every one on its proper 
to ite neighbours, an! and by iron-ties, 6° 
smooth-faced, upright sea- 1. 
concrete an 


as at Port Said, and 
still on the shore waiting to be run along the pie 
to be hoisted up by the iron neck of the great ste 


which will swing them into their final beds. 


from centre to cen 


OO” 


Garusnixe EvscraicitY Witt ry Warxise-Case—S 
I. Lockett, Professor of Engineering at Louisiane University 
writing from Niagara Fails, the following ple- 
nomenon: “ While crossing the upper or new suspension 
bridge to-day, I had occasion, while conversing with & friend, 
to poi ‘ard the falls with my walking-cane. As soon 4s 
I did so, I heard distinetly at the end of my cane a buzzing 
poise, like that made by electirci ity passing from ® heavily- 
charged battery to & sharp-pointed rod. 
periment, the same noise was 


Se oe aot 
. m 
‘action a oe 


of secing ® clear, 


at one end of which bi 


cause & 
anation © 
kite and key caught 
heaven, 80 here, from the 
by the vapours from 
on our walking-“ 


sand and water bodily— | + 
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COMPOUND MARINE ENGINES. 
To Tux Epitor oy Exetreenine. 

Sin,— For the last twelve years i have bees amongst my 
engineeriog friends popularising the use of steam coefficients | 
es tests of indicator ecards. I ecantiot allow to pass un- | 
juestioned the calewlation of coefficient given in last week's | 
Exciuveenra, for Mesers, Richardson's compound engines. 

The total ratio of expansion calculated from capacities 
of cylinders and pressure as cut off in high is cleven times. 
[he coefficient due to such an expansion, and under mathe- 
matical conditions, is 1-+-bhyp. log. 11=28.398. 

The low card shows a back pressurexij Jb. The total | 
pressure effective, referring all to low, is given as 16.107. 
$398 x 16.167 __ 

1,25+-16.167 

154 as the greatest possible result, evén under mathe- 
matical conditions, Tf the coefficient were réally 3.32, these 
mpound engines would be an advance upon perfection to 
e extent of 3.32—5,154=>0.166, or one-sixth of the total | 
effect of unex panded steam. 

I quite concur in the opinion given of the value of this 
coeficient test of performance by card, but I am anxious | 
o be contradicted in what I am about to say, that 2.2 is a 
fair coefficient in compound engines doing good work. I | 

not believe that 3 ever has or ever will be attained in 
compound engines at sea. 

Common engines give 1.5 when working with about 
of steam, cutting off at one-third from ihe be- 

ning. Many compound engines give a coefficient noi | 
higher than 1.75, and only a few exceed 2,2, and that only 
when giving a total effect equal to less than 21 1b. per | 
square inch, referring all to lew piston. Many common 

gines working at about 141b., and with little expansion, 

¢ a coefficient little above unity, and it is as compared 
with these that the compound engine shows to best ad- 
vant ge. 


The value 


Deducting this from coefficient, we get 


+ 


79 10, 


of this coefficient is that it is a true measure | 
out of the It is the quotient found | 
by dividing what you get by what you pay. The measure 


large cylinder full of steam at a 


oru sicam. 


work got 


of what you pay is the 
certain pressure, namely, that to which the whole steam 
r one stroke would expand to fill the cylinder. To get 
st this we must measure the steam before any of it disap- | 
pears from the diagram, and the best point to take it at is | 
a little before the exhaust in the high-pressure cylinder. | 
Generally, not always, there is a difference between the 
ctual terminal in low and that due to the volume of steam 
shown on the high card. We should, therefore, in every 
case try what the high diagram will give us, and use it, if | 
1 excess of the low terminal. But, in_returning to the | 
h cylinder, we must avoid the compression corners, or | 
the result will err on the other side. | 
My rule for calculating the due-terminal pressure is this. | 
Write down the ratio between cylinders—in this case 3.58. 
Multiply this by twice the length of the card, say, in inches. 
Set off the product as a pressure above zero on the bigh | 
pressure diagram. Draw a horizontal line at that height. | 
Measure on this line the lengths of both diagrams from ex- 
pansion curve to compression curve. The sum of these two 
lengths in inches is the pressure in pounds due at end of 
stroke of low piston, if no steam disappears. 
If the reader will try this on last week's diagram, he | 
will find that the length of cards is 5 in.—2 x 5 x 3.58== | 
35.8. Deduct 14.7 gives 21.1 above atmospheric line. | 
Draw the horizontal line, and, measuring on that, the one | 
diagram is 34 in., and the other 3 in., or, altogether, 64 in | 
According to my rule, then, the due-terminal pressure is | 
641». The length of the diagram need not be measured in | 
inches always for lengths can be used to bring 
height of horizontal line to be a little before the exhaust. 
in last week's article 4.875 is used as the divisor to find 
coefficient instead of this 6.125. Taking the average | 
eflective pressures as given on diagrams last week, and | 
Cividing by 6.125, we get a coefficient only 2.64 instead of | 
$32. But on remeasuring the figures by one ordinate | 
instead of ten (I always use only one), I make the average | 
pressures slightly less, namely, 25.6 on high and 8,5} 


| 


any scale 
j 


the 


, . , . 25.6. « r 
iow. Referring all to low == 7,15 + 8.5 15.61. | 
8.58 
, 15.65 rx . 
An a= 2-55 which appears to me to be still a high 
b, -< 
coefficient, although much below 3.32. 


I have given the above rule as I use it, but I should per- | 
haps give it in another form as more easily understood, | 
ahth vagh not nearly 60 convenient. 

The horizontal line may be drawn without calculation, 
just cut both diagrams before the exhaust and at com- 
pression, or during expansion and compression, Multiply 
the pressure at this line, above zero, by the sum 
of the lengths intercepted between the compression 
and the expansion, and divide the product by twice the 
ength of diagrams, Divide this quotient by the ratio. be- 
tween the eylinders, that is, areas. The quotient is the 
termina] pressure due to the steam shown on high eard. } 

J. McFauitane Gray. | 

12, Montenotte, Cork, September 19, 1871. 





i. Exnatcm.—Ir our description of Messrs, Richardson and Sons’ 
bene age marine engines, om page 175 of our last pumber, the 
om " and bollers,” were inadvertently inserted in the 24th and 
® the mes. A self-evident error was also made tn the reference 

© page on which the evgravings showing the general ar- 
ngement were published. 





| whelming difficulties is to define 


| who believes this is done, or can 


| thought and cut off the supplies 
| possible by crushing wrongs and distressing discomfiture to 


| the public is the gainer. 
| assumption. 


| The papers I have seen on the sw 





RIGHTS OF INVENTORS. 
To rwx Eprror or Exeinednine. 
hse Pe oo onthe “ Rights ef Inventors” does not 
ispel the fog that envelops rem especially that 
phase of it that may be considered its defence. Pand the at- 
tacking party, with Mr. Mache at their head, is treated 


| with scant courtesy. 


You seem, if not enamouted with the present system, at 
least believers in its efficaey. And, but for the occasional 
incursion of pirates, who admit ean succeed in levying 
their black-mail, is eapable of more good than harm. Welt 
there are those who believe that the existing system is one of 
the worst types of injustice, that has not ore r ing 
grace to commend it tofuturity, and-that, whother succeeded 
by any other system of rewards of mot, the country would 
remove one foul blot from its legal .eseutcheon by its whole- 
sale removal. ‘The highest ground you take for its retention 
is that merit may meet its reward. This, I believe, is not 
entirely ignored by even Mar. fie; but one of the over- 
and to bring the re- 
ward home to the really deserving. He is a sanguine man 
be done, under the patent 
laws as they exist. Ng ra teady to be launched into legal 
contest is necessary to keep the waacrupulous from reaping 
the reward of merit; and this alone places needy inventors 
at the mercy of mere money-mongers.. 

But to place the cana bani op extent of any claim 


| beyond the domain of disputeyis, Ivfear, a function not to 


the manner of the present laws, Amd it is considered by 
men of unquestionable status in and political circles to 
be impossible to frame any Tich and reckless may 
not ignore. If this should be 6o—and there are many start- 


jling facts to support it—better that the truth should be 


divulged. and merit seek a éale in tected markets. It 


| is a spurious prophecy that the removal of the means by 
| which merit can be 


dispossessed and the right of property 
conferred on the undeserving, will ay up the fountains of 
ingenuity. Were it 


effect this, 
“ The law's delay, the insolence of office, 

And the spurns that ‘ patent merit’ 

Ot the unworthy takes,” 
would have accomplished it long a But the power of 
invention is as much the gift of nes as that of art and 
literature, and quite as irrepressible; it may be “ born to 
blush unseen,” but seldom suffers from felo-de-se. The 
fundamental principles of scienee or art were not discovered 
and fostered under the wing of the patent laws, nor the 
works of Shakespeare ind by the law of copyright ; they 
spring from irresistible forees in nature, “ whose mighty 


|eurrent and compulsive course ne'er feels retiring ebb.” 


Credit for sincerity as reformers is obviously not conceded to 
the opponents of the patent laws, but their motives are sup- 
posed to spring from private chagrin or love of persona! profit. 
But this has ever been the ease. What political change has 
not had its antagonisms tarnished by the same imputations ? 

Personal interest is often identified with public benefit ; it 
is then no wonder that men with courage, and ani- 


| mated by so great a eause, should come boldly to the front, 


even though the incentives may be doubted. Was not 
Cobden personally interested in widest development of 
free trade? but his labours were not-less national nor his 
purposes less lofty. 

In what struggle do you find the most active agents free 
from some distinet identity that may he termed selfish. This 
does not mar effort nor frustrate when a clear national 
purpose is embodied in the result. It is, then, of smaij 
moment that Mr. Macfie and Sir W, Armstrong may find 
profit by the change, or a source of hindrance cleared away. 
the one indefensible ground assumed by the patent system 
embodies the right of public resistance, that is, the granting 
of monopolies. Public money grauted, to secure a private 
end is a political wrong. Of course the assumption is that 
But money should not be given on 
There should be « ¢lear and demonstrable 
benefit to the State. And this is never the ease. The sanction 
of the State is given for good or evil, to work a patent if you 
like to sell its suppreesion, and to stand as a stumbling-block 
in the way of every effort in the same direction for fourteen 
years. If merit is to be recognised, and I trust it may, it 
can only be through some medium Jess exclusive, and where 
the payment of protection shall confer the right to license 
on the State that sanctions it. The legal barriers of the 
present system could not be suffered te stand as they now 
do in the way of defining « claim if ever merit is to en- 
couraged in ita aid to ; but this soust form the feature 
of some future communication, if I as» permitted to trespass 
so far. f 

The defence of the patent laws is not remarkable for its 
public spirit, but seems rather the fencing of a special order. 

bject have been from pens 
more directly interested in the retention of the bewildering 
fee system, than Mr. Macfie in his opposition. And I incline 
to the opinion that a few such papers ab _ published from 
the pen of Mr. Wise will do mote to jeate the foul abor- 
tion than the best-directed efforts of its enemies. For a more 
unique collection of its “ embossed sores” that disgust the 
public sense could scarce be made, disparaging all hope of 
human skill restoring it, or aiding it in any way but to a 
well-merited grave. 

Cyctors. 

September 19, 1871. 

[Our correspondent is eloquent but somewhat obscure ; we 
trust that his views upon the rights of inventors may be 
more clearly expressed in his next communication.—Ep. E.) 





= 
NARROW GAUGE RAILWAYS. 
5 To Tus a oF 
1n,—There is in your week's i 

vay be a report a n eee P 
wa eck aggre nyt oronto, Grey, and 
in which the following occurs; “ 
against statements as 


m 
such 


my pame is introd , that 
diseredit me, and employed in oy! 
rps botees tine 8S SND t a 
could have made. I am perfectly surprised 

generally so accurate and posites bok 5 should turn tra- 
ducer of any man’s fair fame im a foreign country, where he 
probably anticipated his remarks would never reach that 
man’sears. I repeat | am astounded, and from the tone of 
bitterness in which those remarks were made, it is a happy 
cirewnstance for me that from a mass of statements be can 
only pick out what he says he sew in an American paper, for 
which I certainly cannot he i There are two reasons 
why I am sure Mr. Pibl must have known he was mis- 
representing me. The first is that he knows I could not, 
and never have, issued during the whole course of my writings 
on the locomotive or gauge question, one single statement 
which can be dis notwithstanding the very startling 
nature of some these; and, seeondiy, that he must have 
seen the report of my paper read before the British Association 
at Edinburgh, giving the particulars of the working of the 
Imperial or ine. 

Probably I know how much water will run up hill quite as 
well as Mr. Pihl does, but if he wants to create a sensation 
at the next speech he delivers I pray him not to be funny at 
my expense, of if desiring a joke against the gauge I have 
made my own, let him take it from the following extract from 
the American Railway Timea: 

“The narrow gauge locomotives, built by the Baldwin 
Locomotive Works for the Denver and Rio Grande Railway, 
have been set up and tried on the line of that read near 
Denver, and are now in operation in the construction of the 
road. About 34 miles of narrow gauge track (8 ft.). bad 
been laid out of Denver at last accounts, and wpon this the 
small engines have been ee tested. Immediately 
upon leaving Denver the track is laid toa tem grade 
of 140 ft. to the mile. Up this grade the freight locomotive 
pulled twenty of their four-wheeled flat care loaded with 
railroad iron. The engine hauled this train without difficulty, 
stopping and starting readily with it on the grade. ‘This 
engine three pairs of drivers 36 in. in diameter, a ‘ pony 
truck’ in front, and weighs, in ranning order, 34,900 }'. 

“ The passenger engine, ‘ Montezuma,’ (with two pairs of 
drivers and ‘ pony truck,’ weight 25,000 Ib.,) drew a train of 
six passenger ears, at a egeal of 30 miles an hour, making 
the time with ease. The engines ride well and steam freely. 
We are permitted to print the following letter from General 
Superintendent and Chief Engineer wood, who has 
eharge of the construction and ma of the line: 

“ Denver, , August 12, 1871. 


“ Messrs. M, Baird and Co.: 


‘* Gentlemen.— This is to certify that your r has 
delivered to the Denver end Rio Grande Kailway the threo 
engines eonstrueted for them by your company. engines, 


as far as they have been used, have proved a perfeet success, 
and I fully believe they will perform all the work they were 
guaranteed to perform, I have always had fall faith in the 
success of the narrow gauge (5 ft. in this case), and the work- 
ing of the engines as well as of the other rolling stock, which 
we pow have on hand, fully demonstrate that we were justi- 
fied in reducing the gauge on our road. 
“Very truly yours, 
(Signed) “W. H. Gaxzunwoop. 
* Gen’) Bup’t and Gen’! Manager.”’ 
I am, Sir, your obedient Servant, 
K. F. Faraur. 
9, Victoria Chambers, Westminster, September 21, 1871. 





HOT GASES. 
To tux Eprron ov Exouresrise. 

S1n,—About 25 years ago I took out a patent for “ Hot 
Gas” and made some elaborste and exhaustive experiments 
to ascertain its value and eccnomy in practical use; the gas 
was heated by reducing « copper tube § in. to an oval section, 
and passing it over ites own flame just near enough, only to 
escape deposit of carbon. The tempe could not be 
less than 400° to 500°; but thie I did not ascertain. The 
triale were made with bat-wing, fish-tail and argand burners ; 
I found no practical economy when the pressure on the 
apertures of the burners reduced the flame to ite proper and 
ordinary size, that is to say, if the nipple was consuming 
coal gas at the rate of 6 ft. per hour, only about 3 cent. 
was saved when the seme quantity of gas was being con- 
sumed in a heated state and with the same sized mee 

If, however, the gas passing through theni wasflickering 
or roaring when cold, I soon found that, ne as it Decame 
heated, the mee gsi | assurned a steady, bri and 
brilliant form, and gave a shadow by from 26 to 
cent. better light for the same quantity of 
the same he with either of the open 
the flame with onld gas was yellow and on 





—- the ergand, 
‘ the peat of anaking, § found thet-en the gas got ually 
Exeuen Coat i Fraxcn—The total shipments of | hot, the flame was reduced in height and ite brilliancy 
Englieh coal to France to duly 31 this year ted to}i ol fully 25 per cont. 
1,047,404 tons, as compared with 1,376,983 tons in the corre- 


sponding period of 1871. 





The enchuson I arrived at was, simply, that a much 
consumed, (by extra flow or 


larger quantity of gas could be 
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pressure,) with the same burner, in 4 heated than in « cold 


state; there is no doubt that hot gas more readily combines 
with the oxygen of the air, meeting it as it does, ready for 
immediate , combustion ; bot gas, therefore, will be useful 
where light only, and not economy im use, is the object 
wong for. on 

|. Janssen anys (see your No. of Sth inst. p. 166) that “ at 
7.86 the sun rose, the air cooled rapidly, and the thermometer 
fell from 39.20 to 19.40°.” Now does not this g° far to prove 
my theory, that the sun's rays are not hot, to be correct ; for 
in ing through the air they actually reduced the tem- 
perature 10°, they absorbed all the heat they could, or in 
other words gave out their cold. It seems paradoxical if not 
absurd to say e bath or shower of hot sunshine suddenly 
produced « temperature 12° below freezing (radiation or 
evaporation is not a sati explanation). The sun’s 
rays produce their maximum heat only when they are sud- 


denly arrested and strike point blank a resisting medium ; | 
onward, as through glass, ice, &e., they carry | 
whether the sun be or | 
heat he radiates is lost long before 


| 
| 


when they 
with them hee heatin 
be not a “ ball of fire” 
his rays reach our place in the heavens. 
1 am, Sir, yours truly, 
8. W. Surrn. 


powers, 


CENTRIFUGAL DREDGING MACHINERY. 
To rus Eviton ov Exotnernine. 
S12,— We observe in your issue of the let inst., on pages 
133 and 154, a description 
dredging 
of Velsen, North Holland. 
We beg to inform you that this machinery, with but shght 
variation, is our invention, and is manufactured by us. 
Weare, Sir, your obedient Servants, 
Gowynee asp Co. 
Kesex-street Works, Scrand, September 8, 1471. 


BREECH-LOADING ORDNANCE OF THE 
MIDDLE AGES. 

Om Monday lasta most interesting consignment ar- 
rived at the Koyal Arsenal, Woolwich. It consisted of three 
bronze guns, manufactured evidently at an exceeding /y 
early date, although in a most perfect state of preservation 
as led the various parts, and which were forwarded 
from Portemouth by Admira! Milne, to whom they had been | 
sent in transit from Rhodes by Her Britannic Majesty's 
consul. We understand that a derable amount of cor- 
respondence has taken place with reference to these and 
some other guns of a like nature, which were accidentally dis- 
covered b7 a diver at the bottom of the sea near Khodes, and 
were at the time being sold for the sake of the metal which 
was contained in them, with a view of melting them down. 
Fortunately, however, this was arrested in time. These 
curious specimens of warlike constructive art are supposed 
to belong to @ period anterior even to the date of the battle 
of Creey, when guns are said to have been first used. But 
the great interest which attaches to them is contained in the 
fact that two of the number are breech-loading pieces of 
ordnance. These are about 5 ft. in length, and would contain 
a ball from 4 to Gib. weight. At the breech end is a 
chamber, sufficiently wide aud deep to contain a large vent- 
piece, which can be lifted in and out by means of a handle. 
This vent-piece is not solid as in the Armstrong gun, but 
has « space hollowed out within it evidently intendea to hold 
the cartridge. Whether the ball formed part of the car- 
tridge with the powder, or was rammed in afterwards at the 
muzzle, cannot be but as the calibre of the barre! 
is greater than that of the chamber, it would appear that 
the latter surmise is correct. A plug passing through the 
breech of yap ap Sn eee ane af the vent 

in when the charge was fired, 
as there ie an orifice in cascable of each of the guns 
which may have contained a breech-screw. But the material 
is 60 much eaten away that it would not be possible to deter- 
mine whether there had been a thread upon the orifices or 
not. The veat-hole is at the side of the vent-piece handle, 
and so contrived as to be exactly upright when the plug is 
in its place. On the trunnion piece of one of the guns is 
the Sigure of a lion with wings. In a similar position on the 
other w a human figure apparently holding a book. But 
the carving is so nearly obliterated that it is difficult to 
distinguish whether these images are human or otherwise. 
Such was the breechioader of probably the fourteenth or 
fifteenth century. Perhaps one of these days we shall be 
digging up the portable field telegraph which was used by 
Puarach in keeping up a communication with his base of 
operations when pursuing the Israelites! The third gun, 
which was received yesterday, is an ordinary-looking weapon, 
somewhat simular in to those which were used in the 
last century. It has a bore of 3¢ in., measures about 9 ft. in 
: and is also of bronze, but does not bear the same 
stamp of antiquity as the rest.— Standard, 








Hanwica Haxsove Dsraxces.— Some extensive alte- 
rations et Languerd Fort, the main detence of the entrance 
to Harwich harbour, are about to be carried out by the War 
Office authorities. Among other improvements it is intended 
te Lali 0 gies at Langues Ss Che peneete of Seening 
caneh Oty ie ae eee by being most cir- 
cuitous. The total cost of the new works contemplated at 
Lapguard will be about 60,000/. 


As Unspsrorocyp Tvraisu Rattway.—A concession has 
been obtained for a short underground railway betwen Galata 
and Pera to be worked on the pneumatic system. The pro- 
moters intend to commence the tunnel at once; there will 
be two or three intermediate shafts for light and air. The 
Galata station will be in the Rue Voivoda, and the outlet at 
Pera will be in the Rue Kibristan near the municipal build- 
ings. The transit will be effected in two or three minutes, 

at 


and engraving of centrifugal | 
, said to be invented by Mr. James Burt, | 
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| 
| 
| 





very frequent intervals during the day. 














TAKING DOWN A CHIMNEY AT THE TEES IRON WORKS. 


UTE LULE ME cLa 
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i - ; 
TAKING DOWN CHIMNEYS. 
We annex engravings showing an ingenious arratige- 
ment for facilitating the taking down an old chimney shaft 
which was employed some little time ago at Messrs. Gilkes, 
Wilson, Pease and Co,’s Tees Iron Works, Middlesbrough, 
and which was designed by the engineer of the works, Mr. 
Charles Wood. In consequence of the chimney shaft oa 
which this arrangement was employed, standing in a 
crowded position, the plan of letting it fall was inadmissible, 
and it had to be taken down from the top. The question 
to be dealt with thus was, how to get the bricks down with 
as little damage as possible so that they might be used 
again for building purposes? Owing to the position of the 
chimney the bricks could not be thrown down outside, 
while, if thrown down inside they would have been smashed, 
or if lowered by mechanical means the process would have 
been very tedious. 
Under these circumstances the question was considered 
whether the bricks could not be allowed to fall by their 
own gravity; but at the same time be cushioned sufficiently 
to break their fall and prevent damage. In order to do 
this an air-tight iron box was placed at the bottom of the 
chimney as shown in the section, this box being fitted with 
an air-tight door, mounted on hinges and closing on an 
india-rubber face against which it was tightened by a wedge. 
A wooden spout was then fixed on to the top of the box 
and carried up to the top of the chimney; this spout was 
34 in. by 5 in. inside and was made of planks 14 in. thick 
well nailed together, with a little white lead on the edges, 
thus making the spout perfectly air tight. The spout was 
made in about 12 ft. lengths, and these were joined together 
by cast-iron sockets or shoes as shown in the detail view, 
and caulked round with tarred yarn—the whole apparatas 
costing but aboat 67. A few stays were put inside the 
chimney to keep the spout steady, and steps were nailed upon 
it by which the men could ascend. It will be seen that 
the whole of the spouting being perfectly air tight, if « 
brick filled the spout perfectly it would not descend ; but as 
the section of a brick is 3 in. by 4}in. and the spout was 
3}in. by 5 in. there was a fin. space each way through 
which the air could pass the brick freely, this space further 
allowing for any irregularity in the size of the bricks. 
The result was, that the bricks being partially cushioned in 
their fall, arrived at the bottom without any damage what- 
ever. As soon as the box was full the man at the bottom 
rapped on the spout as a signal to stop, and then opened the 
air-tight door and removed the bricks which had come 
down. This being done he again shut the door and sig- 
nalled to the man on the top to go on again. The man on 
the top lowered his own scaffold, and as the spout got too 
high he cut a piece off with a saw. If there was much 
mortar adhering to the bricks, it was knocked off before 
putting the latter into the spout, and it was allowed with 
any little pieces to fall inside the chimney and was wheeled 
out. The plan we have described is, we believe, quite new, 
and it is certainly most simple and ingenious. There are 
no doubt many circumstances under which it might be ad- 


vantageously employed. 











Coax r= Lyp14.—Coal has been discovered in Rajpore and 
Kummun, in the territories of His Highness the Nizam. 
Miners have been sent to ascertain the extent of the seams 
America® StsampoaT Boriers.—A inent citizen of 
New York writes, that the boilers of few of the Sound asd 
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THE HARBOUR OF BRINDISI. 
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Bxrxpist illustrates in the present day two of the most , 
marked characteristics in the rise and fall of primary posi- | 
tions with reference to war and commerce ; it was the chief | 
port of the Casars, whose fleets were built and equipped at | 
Brindisi for their frequent attacks upon Greece, and to-day | 
it is the chief and most desirable point for the chief material 
interest to two of the greatest important empires in the 
world, England and India; in fact, it is the turning point 
where associations of the West must end and those of the 
Eastern world commence, and is all but home to the wearied 
Indian, or still further removed Australian. Brindisi 
anciently marked the termination of the Appian Way from 
Rome by the two monuments or columns on the heights 
above the harbour, which were probably surmounted by 
beacon lights, though this is conjectural; they are 64 ft. 
in height and are composed of eight blocks of various 
eippolino, and are ornamented with figures of two of the 
Latin Gods, one which guards the sea, and the other the 
city. On the base is the following inscription : 

XILLVS FISPIVSALTIB . ATQ. REFVLGT 
PTOSPATALVPVSYRBMHANE ST VXITA 
QVAM IMPERATORE. SMAGN 
IvTLIO : BENI GI . ates a ene 

Here Virgil was born, and his house is still shown, 
though not carefully preserved. There is also an ancient 
castle of Frederick II., who derided the Pope. The ancient 
wall of the city still remains, but many of the old churches 
have fallen into ruins, the effect of earthquakes. The 
ancient city of Brindisium is mentioned by Herodotus in 
the fifth century B.c., as having been founded by a colony 
of Greeks (Etolians). The port was considered of great 
importance in those days, being so conveniently situated at 
the mouth of the Adriatic ; it naturally drew to it the com- 
merce of all that part of Italy and the Mediterranean, The 
port now consists of a most commodious inner and outer 
harbour, with deep water up to its walls, the large steamers 
of the P. and O., the Austrian Lloyds, as also those of the 
Italian Society for the Navigation of the Adriatic, being 
moored in front of the line of buildings. The port is 
easily made in all weathers, and is perfectly seeure from 
all westerly gales, while the country at its back is pic- 
taresque and fruitful. The railway station is unfavourably 
situated, being on a high level above the port, rendering it 
difficult to bring lines down to the wharf for the goods 
traffic, which, as the trade of the port increases, will become 
© measure of necessity. 

We are indebted for the above illustration and particulars 
te our correspondent Mr. George Latham, of Trieste. 








Gurus Patnotavu.—Petroleum, it is stoted, is now 
have boon various points in Germany, operations 
; —e to bore at enusenl dogthe for this 
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NOTES FROM PARIS. 
Pants, Sept. 18, 1871. 
Sewace Ovurraut. 

Amonost the questions with which the Municipal Council 
of Paris is occupied at present, is one of great importance, 
and with which our readers are already acquainted by an 
article which appeared in these columns on the 9th of June 
last. It is the question of the discharge of sewage waters. 
The Prefect of the Seine has recently proposed to the council 
to prolong for several years the leass of the depdt of Bondy. 
It is, as is known, at this dep6t where the larger part of the 
solid and liquid sewage is discharged, to be there trans- 
formed into poudrette and into sulphate of ammonia. The 
council clearly foresee that in prolonging this lease they 
insure the continuation of the existing system, the incon- 
veniencies of which are so strongly felt by the population 
of Paris, and also by the inhabitants of the localities around 
the centre of infection established at Bondy. Before pro- 
posing to the council any definite decision, the commission 
intrusted to examine the matter has wished to examine the 
numerous schemes proposed during recent years to improve 
the condition of outfalls. Accordingly, the commission has 
examined many inventors, competent practical men, the 
syndicate of sewers, and the representatives of the common 
dep6t at Bondy. It has wished to know, also, what has 
actually been done during several years past in the plain of 
Gennevilliers for the utilisation of sewage water, and it has 
found that there exists in these prolonged experiments, and 
in the success already established, a fair hope that before 
long the Seine may be cleared of all the sewage impurities, 
and that they may be employed, to an extensive degree, in 
the fertilising of poor lands. 

If the sewers ceased to discharge into the Seine there 
would remain no objection to their receiving all the 
house drainage—an advantage which would put an end to 
the barbarous system of house sewage discharge now 
practised, 

The commission, convinced of the intimate connexion 
which unites these two questions, has not adopted the con- 
tract that was proposed to it, and has resolved to study 
more deeply the different processes of sewage utilisation 
before taking any actual step in the matter. 

Already the new Municipal Council haa given on several 
questions of administration, proofs of Jiberality and inde- 
pendence. This new example permits us to hope that it 
will learn to quit the paths of routine, and that it will aid 
the city of Paris in the progress and improvements of 
which she has so much need. 

Sream Inpicarors. 

M. Deprez, a young engineer of merit, who is already 
well known by several mathematical investigations on the 
(distribution of steam, who has invented an 


and a simple and ingenious method of for 





ascertaining the principles of distribution, has just pre- 
sented to engineers and contractors a new type of Watt's 
dy tric indicator, which shows a real improvement 
on the well-known apparatas. 

It is known that when the speed of the engine to be 
examined exceeds 60 revolutions per minute, the piston of 
the indicator is thrown beyond the point corresponding to 
the maximum pressure of the steam owing to the inertia of 
the moving parts, piston, piston-rod, and spiral spring 
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sents, nevertheless, at the points corresponding to the com- {six Fre 
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ch departments, occupied by 39,009 men, and | 


mencement of full admission, an irregularity which detracts ; which ought, by the terms of the Treaty of Peace only to 


from their exactitude, and diminishes their value. 
M. Deprez employs a most ingenious, and, as we believe, 


| 


& quite new means of entirely avoiding this inconvenience. | 


The spiral epring is enclosed as usual ia a cylindrical tube, 
having a vertical slot for the passage of the pencil-holder. 
Below the spring is placed a horizontal forked piece which 
enters the tabe through the slot. The piston rod, which 
passes throngh both arms of the fork, carries between them 
an enlarged part, the height of which is a little less than 
the distance between the two arms of the fork. By the 
aid of an outside screw the position of the fork can be re 

gulated in such a wey as to compress the spring up to a 
point corresponding to a certain pressure of steam, for 
example, 40 Ib. per square inch. 
stood that if such an indicator is put in commanication 
with a steam cylinder, the piston cannot move until the 
pressure reaches 401b., and the pencil will describe a 
straight line on the paper rolled around the drum of the 
indicator. If in one point of the stroke the préssure ex- 
ceeds 40 1b., the piston yields, and will begin to move, but 
as soon as the enlargement of the piston rod reaches the 
upper branch of the fork, this movement will also sto; 

The pencil will trace then, after having described a hori 

zontal line, a small portiun of the curve, then another part 
of the horizontal line, and the point of departure of the 
portion of the curve will mark the point in the stroke when 
the steam reached the pressure of 40 ib. It is sufficient, 
while the engine is in motion, to turn the screw, and thus 
to give movement to the fork in the vertical slot of the 
tube, to obtain as many points as are wished corresponding 
to the different pressures. On joining these points by a 
continuous trace, the curve of expansion is given without 
any error or irregularity. The sketch on the preceding 
page will give an idea of the arrangement of the instru 


ment, and the diagram of the manner in which it works. | 


Experiments show that one can obtain easily a dozen well- 
indicated strokes of the pistov, The inventor even leaves 
the pencil of the instrument to pass and repass three or 
four successively during as many revolutions without the 
tracing losing its clearness. 

M. Deprez applies the same principle to the measures of 
pressure which are only developed during a very short 
time, as, for example, that of gases produced by the ex- 
plosion of powder. 

A series of little cylinders are placed in communication 
with the chamber in which the explosion takes place. The 
pistons in these cylinders are adjusted by the springs to 
given preseures. The exact moment when one of these 
pistons begins to move gives the pressure of gas at the time 

This adaptation will probably prove of 
service in the study of explosions, and particularly for ob 
serving the pressures developed in guns at various instants 
of the combination of the powder. 


Gusrowper GAGES. 

Apropos to this subject the following is another new 
means which was employed during the siege of Paris, with 
the object of ascertaining the maximum of this pressure in 
the new piece of 7, by M. le Commandant de Reffye. The 
process is based on the investigation of M. Tresca on the 
flow of solids. A bronze cylinder pierced with a round hole 
was screwed into the chamber of the gun (see sketch). 





e recess made in this drilled hole was placed a thick disc of 
lead, and above this was sgrewed @ small steel plug, in 
which a hole of small diameter was drilled. The pressure 
of gas from the explosion caused the disc of lead to flow 
through this opening in the steel plug, and the flow ex- 
tended more or less according to the intensity of the pres- 
sure. By this means it was ascertained that in certain 
heavy guns, the interior initial pressure sometimes exceeded 
4000 atmospheres, In the piece of 7, thanks to the em- 
ployment of compressed powder, the pressure did not exceed 
1800 atmospheres. 


A.sace AnD Lopratne 
In a recent article we called the attention of our readers 


| its application the executive power appears to hesitate by 


i 


be liberated on the payment of the fourth half milliard. 
Now the President of the Republic not having been able | 
on the eve of the prorogation of the Assembly to conclude} 
the arrangement, submits to the deputies the basis of the | 
treaty that he proposes to conclude with Prussia, and de- 
mands from them the necessary power to ratify, in their 
absence, this supplementary treaty. | 
This proposition, made at the moment of the adjourn 
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Height of truss centre to centre of 
chord pins ‘ see ooo 

Height from top of masonry on brid 
seat to centre of lower ebord eve 

Height from top of masonry on bridge 
seat to base of rail... 





15 ft. 8 in. 


ge 
«- Pin. 


ose eee 18 ft. 58 in. 


Distance from centre to centre of trusses 9 ft. 6 in. 
Extra length given to upper chord over 

lower chord for camber= py in. in each 

sub panel=in truss... ° ase os Lin. 


The ultimate strain per square inch for tension is taken 


| ment of the Assembly, has caused, natarally enough, much} g¢ 60,000 Ib., and for compression in the case of short 


It will be easily under- | 


i trues fulfils the first of 
considerable 


| form of triangular truss should be adopted, as here shown, 


| however, which, except for the end members, occur under | 


In; 


} under maximum compressive strains, and the inclined 


| maximum tensive strains. To further induce economy of 
| construction and simplicity of details, the angle of the 


| end a single intersection system is adopied, thus massing 


| the upper chord is left for too great a distance in each 


emotion. Opinions are very conflicting ; on one side the 
lesire to hasten the liberation of the French soil and to avert | 
an industrial crisis from their fellow-countrymen violently | 
denationalised ; on the other side the fear of involving a| 
sacrifice on the part of the cotton spinners of Normandy | 


prisms, 36,000 Ib. Gordon's formule is ased in the com- 
putation of columns, and a factor of safety of 6 adopted 
throughout the structure. 

The upper chord is formed of channel and deck beams, 


connected together at the top by a rolled plate rivetted on, 


aud of French metallurgists—a sacrifice of which the| an increase of section being given to the chord towards the 


whole country will bear the consequence. 


centre of the bridge by the addition of rolled plates on top, 


The Assembly on Satarday decided to pass the project | and also of thickening plates to the sides of the webs of 


with some modifications. 
will thus probably enter France free for three months 
longer, and will enjoy the benefits of a reduced tariff for 


another eighteen months. 


Traps Prospects. 

The general situation is good for trade, industry, and 
finance. Orders abound in Paris; prices of metals and | 
coals hold firm; railways give high receipts. The funds | 
steadily rise, the spirit of enterprise is awaking, on all sides | 
new projects are talked of. The city of Paris loan, which 
will be put out the 26th of this month, gives rise already to | 
active negotiations. 

But this vitality and this energy will be submitted toa 
rade proof in proportion as the new taxes come into force. 
Amongst other things the tariffs for travellers on boats, 
railways, and public carriages will be increased from the 
15th of October by one-tenth. Already the new postal | 
From the Ist of January will be taxes 


As for the tax on matches, in | 
' 





tariff is at work. 
on carriages and horses. 
reason of the difficulties in carrying it out, the details of 
which were not anticipated. 


THE MOUNT UNION BRIDGE. 

Tus bridge, illustrated in our two-page engraving, is | 
constructed upon. a plan known as “ Pettit’s stiffened tri- | 
angular truss.” | 
rhe object sought was to obtain a form of truss, self- 
mical in principle, and simple in the ar- 
The ordinary form of triangular 
these conditions, but although 
theoretically economical in principle it does not prove so in 
practice. Practically, a form of truss with vertical com- 
pression members and inclined ties and counters, is con- 
structed most economically, and Mr. Pettit proposed that a 


justing, econ¢ 


a 
rangement of its parts, 


with vertical and inclined members. Under a uniform load 
the vertical members sustain compression and the inclined 
members tension, not necessarily the maximum strains, 


certain conditions of the variable load. 

Under the action of the variable load certain inclined | 
members sustain compression and certain vertical members | 
tension, but the amount of such strain is not very great, 
especially in large spans where the dead weight of the 
bridge plays an important part, and it is easily provided 
for by constructing such vertical members to resist tension 
and such inclined members to resist compression, the 
vertical members requiring no more material than needed 


members only a small amount more than required for 


inclined members from the vertical is taken at about 45°, 


the material as much as possible. In a bridge of long span, 
however, by this arrangement the triangles become quite 
large, the inclined braces are long, and for a deck bridge 


pane] unsupported. 

A secoudary system has therefore been introduced, con- 
sisting of a light vertical post and an inclined panel stiffener, 
the two connecting with the inclined main carrying braces 
at its middle point, thus shortening and stiffening it for 
compression, and at the same time effectually trussing the 


} 


The cotton and iron of Lorraine} the deck beams. 


The lower chord is composed of links 5 to 7 in. deep and 
| of varying widths, having upset heads at the ends drilled 
for connecting pins, the upset heads being } in. thicker 
than the body of the link. 

The vertical posts of the primary system are constructed 


| of 7 beams and channel bars, connected together and stif- 


fened as shown in the plate. 

The main carrying links are flat bars, 6 in. deep, and of 
varying widths, and arranged in pairs, those towards the 
centre, which have to resist compression under the action 
of the variable load, being braced by internal diagonal 
bracing and joined by rivets with distance ferrules. The 
ends are upset and drilled for connecting pins, the upset 
being } in. wider than the main body of the link. 

In the centre of their lengths, where the intermediate 
connecting pins pass, the braces have thickening plates 
rivetted on so that the proper section shall be maintained 

The vertical posts of the secondary system are composed 
of two light channel bars, braced by internal diagonal 
bracing, and joined by rivets with distance ferrules. The 
inclined panel stiffeners are formed of two rolled links 3 in. 
wide, bulged and stiffened by rivets and distance ferrules. 

The upper and lower chord connecting pins of the 
primary system are all 4 in, diameter, the upper chord 
connecting pins of the secondary system are 1} in. in 
diameter, and the intermediate connecting pins in centre of 
length of main carrying braces are 1} in. in diameter, and 
of steel. Where necessary, the ends of the pins project 
out and are planed off flat on the sides to afford connexions 


| for the lateral and diagonal bracing and struts. 


The lateral struts are composed of two pieces of rolled 
iron, bulged and stiffened by rivets and distance ferrules. 


| The lateral and diagonal bracing are of round rods with 


sleeve nuts for adjustment, ‘The upper lateral bracing is 


| between the centre and side trusses and in sub-panel lengths. 


The lower lateral bracing has the rods pass from outer truss 
to outer truss, above and below the lower chord of the 
centre truss. The struts are between the centre and side 
trusses as in the upper chord. Diagonal bracing is placed 
at every post in the primary system, and in the two central 
panels only of the sub-system. The latter is merely useful 
for stiffening the main carrying braces and is formed of 


| light rods, the strute for the intermediate pins being made 


of two pieces of light T-iron bulged and stiffened by rivets 
and distance ferrules. 

The bolster blocks and pier plates are of wrought-iron, 
constructed under the Wilson patent, and the former have 
hinge connexions with the trusses, allowing of adjustment 
of position. Each truas is fixed at one end, the bearing 
blocks at the fixed end, and the rollers at the other being 
chilled castings. 

Thickening washers are used on all connecting pins 
wherever necessary to make all joints snug and tight. It 
may be interesting to state here, that the Pennsylvania 
Railroad Company have been steadily renewing their 
wooden bridges with iron as rapidly as necessary, and that 
at the close of the present season there will be on the 
main line between Philadelphia and Pittsburg 15,970 ft. 
lineal of double track iron bridging, and only 4530 ft. 
lineal wooden bridging. Of the latter 8682 ft. are of one 
bridge, that over the Susquehanna river at Harrisburg. 











Surpsvitpers’ Staike on tHe Cirpz.—This strike still 
remains tn statu quo, with this difference, namely, that the 





upper chord for the length of one panel. In case of a 


| through bridge the lower chord would be trussed instead 


| 
| 


to the consequences that will follow the cestion of a part | 


of Alsace and of Lorraine from a commercial and industrial wr i 
point of view. A special convention has since some time | *teel, and the rollers under bolster blocks at the ends of the | 


beds in preparation between Prussia and France to ease 
the transition between the actual rate of import in these 
provinces, and the definite situation which the annexation 
will impose. Prussia, fearing to eee her markets inundated 
with Alsacian aed Lorrainian products, asks that the 


fre-dom of introduction in France may be continued up to 
the end of the present year, that they my be admitted 
there for six months at one-fourth duties, and then for s 
year at half rates. She offers in exchange reciprocity for 
French merchandise intended for consumption in the an 
pexed provinces, aad an anticipation of the evacuation of 





of the upper chord. 


one-third of the total load. It is constructed entirely of 
ought iron, except certain connecting pins, which are of 


trusses, which are chilled castings. The different members 
are joined together by pin connexions throughout. 
The following ave the principal dimensions and data : 
Number of spans over river oe 4 


99 ” ” » Cana ese ove eco 1 
Length of spans, centre to centre of end posts : 
One span ... ee eee sve 121 ft. 6 in. 
Three spans 123 ft. 6 in. 
One span (canal) ov 125 ft. 4in, 


Number of trusses in each span ee 3 
»  » main panels in each truss 060 sal 
» wd » 2 wm m= 


The structure is designed as a double | 
| track deck bridge, of three trusses, the trusses being 80 | 
| placed that when both tracks are loaded, each truss carries | 


employers are showing some disposition to resort to serious 
measures. There are still on the strike-roll in the Glasgow, Par- 
tiek, and Govan districts about 340 men, some 600 or there- 
abouts having found work in other shipbuilding ports or at 
other branches of business. Evidence of prospective action 00 
| the part of the masters is seen in the oe pee a minute 
| ofamenting of ts Clyde Shipbuilders’ and ——. 
| ciation, held on Monday last i he meeting, 
| taking inte consideration the continuance of the carpenters 
| strike in the Gissgow district, notwi ing the advance 
of wages offered; while at Greenock 

are at work; and 


unanimous opinion of the ing that a lock-out of all the 
caupentore ot ths Chyle heed abs in the event of 
continuance of the strike.” 
men was 3s. per week: in only one or two instances has that 
been granted. It is to be hoped the 
be bro’ warhgatirgesy ot pe ty : ome fea 
general -out ma: e place in a shipbuilding 
and marine engine on the Clyde. 
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FRIDAY, SEPTEMBER 22, 1871. 
THE MONT CENIS TUNNEL. 

Tue story of the skill, patience, and enterprise, 
the difficulties that were encountered, and the means 
developed for overcoming them in the slow and 
tedious construction of the Mont Cenis Tunnel, are 
now being so completely and so ably described in 
the long series of articles by Mr. Francis Kossuth, 
which are in course of publication in this journal, 
that in noticing the great engineering event of the 
week, little is left for us to do in this place, save to 
put on record the fact that the official inaugura- 
tion of the tunnel took place on Sunday | last, 
when Italian ministers passed through it from'Bar- 
donnéche to receive French congratulations at 
Modane. The modest celebration attending this 
event is in heoping with the quiet and unostenta- 
tious way in which the whole work has been pro- 

cuted, its progress only being made known 
through many years past by occasional newspaper 
paragraphs or stray letters to the different journals. 

Mr. Kossuth’s articles form, in fact, the only com- 
plete aceount of the work from its inception to its 
completion. Far more stir, indeed, has been made 
about the temporary mountain road built upon Mr. 
Fell’s system at so large an outlay; the duty of this 
line is now over, its rolling stock will before long 
be seattered, for the life of the line has been 

hortened by several years, owing to the energy 
with which the tunnel works have been pushed on 
to a conclusion. 

_Tt was on the last day of August, 1857, that 

Victor Emmanuel fired the first blast on the Italian 

ide, and it was on last Christmas Day that the 
headings met under Mont Fréjus, and the tunnel 
could be looked upon as complete. More than 13 
years of work had passed during the whole of which 
no show was made, save in the growing accumula- 
tion of débris, which marked the onward progress 
of the drifts into the darkness. Our re are 


careful preparation of the preliminaries, the least 
error in which would have ona the headings ad- 
yancing on the o ite sides into w courses 
that would have diverged from each o with 
every yard of progress. The results proved the 
accuracy of all these early operations, when at last 
the work approached completion, and the drills of 
the Italian and French workmen could be heard at 
both headings, as the wall of rock decreased in 
thickness, dwindled to a shell, was broken through, 
and the centre lines of each portion were found to 
correspond. 

But although the contract time for completing 
the tunnel was not approached by some seven yeara, 
if the energy which has marked the progress during 
the past few years had been steadily preserved from 
the commencement, the tunnel would have been 
opened almost at the same time as its companion 
marvel of modern European engineering—the Suez 
Canal. Political events, to some extent, interfered 
with steady advancement, and for the first five 
years the works were but slowly pushed forward. 
On the other hand, nothing but the ability and un- 
tiring energy of Sommeiller brought to perfection 
the mechanical appliances by which the piercing of 
the rock was effected, and by which the ultimate 
progress became so rapid. 

It is somewhat difficult to realise the amount of 
mere inechanical work that had to be performed in 
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of the engines entered for 
* one-third the indicated 
in the boiler, cutting 
stroke, and the roy of the fly-wheel running 
1884 ft. per minute. e urged against this rule 
that it practically afforded to a maker the 
giving any desired ‘‘ nominal” power to his engine 
--80 long as the boiler power was sufficient —simply 
by varying the size of the fly-wheel, while our con- 
temporary supports it on the ground that 1884 ft. 
per minute is a belt s suitable for driving 
thrashing machines—and therefore an te 
speed for the periphery of the fly-wheel of an 
cultural engine—and also because the rule affords a 
relation between the nominal power of the ine 
and the power given out on the brake whick is 
quite independent of the size of the fly-wheel. The 
first of these arguments would be a perfectly legi- 
timate one if, during the actual trials, the competi- 
tive engines had to be run at such a speed that the 
peripheries of their fly-wheels should move at 
1884 ft. per minute ; but no such limitation of speed 
is to be enforced, and hence we have the anomaly 
of there being no definite proportion between the 
speed at which the engines are to be actually run, 
and that at which their nominal power is to be 
estimated, This fact also disposes of the second 
argument urged in support of the rule. 

According to the terms of the prize sheet, the 





excavating the passage under the Alps. ‘The length 
of the tunnel is 13,364 yards, more than 74 miles, 
and its sectional area is 713 yards, #0 that about 
960,000 cubic yards of rock had to be excavated 
and carried to spoil with an average lead of 1.875 
miles. ‘The weight of the mass of excavation could 
not have been less than 2,000,000 tons, represent- 
ing a work of about 3} millions of ton-miles in the 
carriage to spoil. Mr. Kossuth stated in his article 
in this journal last week that the number of blasts 
er 1 excavate 130 cubic yards of hard rock 
was 400, If this proportion was uniform through- 
out the tunnel, there would have been 2,954,000 
blasts required, consuming 580 tons of powder, to 
complete the work. And all this labour had to be 


competitive engines are not to exceed § horse power, 
but we maintain that the rule for nominal power ; 
|a8 it at present stands, practically places no limit 
| on the size of any engine which may be entered as 
jan ‘* 8.horse” engine. For instance, all engines with 
fly wheels 5 ft. in diameter will have their “ no- 
'minal” power estimated according to the indicated 
| power they develop whén running at 120 revolu- 
| tions per minute, and all engines which indicate 24 
j horse power at that speed will be rated as § horse 
lengines, quite irrespective of the speed at which 
| their boiler power and general construction will 
enable them to work during the competitive trials 
on the brake. The opportunity is thus afforded to 
jany maker who chooses to avail himself of it to 








































performed under the most unfavourable conditions, | enter an engine adapted for high speeds and with 
in a confined space, which limited the number of | ample boiler power, and, having got it rated as an 
men that could be employed, who had to work in | § horse engine by fitting it with a large fly-wheel, 
an elevated temperature, without a ray of light, | to then develop a power on the brake which would 
except from lamps, whose existence was dependant throw the performance of all the competitive en- 
upon the supply of air forced in from the outside, | gines of the same nominal power into the shade. 

while the whole of the machinery had to be driven| It is urged by our contemporary that high-speed 
from the same source that supplied the workmen. | engines are in no favour with the public, and that it 
From the commencement to the close, the works | +‘ would probably be found a very bad speculation 
of the tunnel were carried on without error or to enter on the construction of portable engines, 
failure, the genius of the lamented Sommeiller | with 3 ft. fly-whcels, intended to drive thrashing 
overcoming obstacles almost as fast as they arose; machines.” ‘This is undoubtedly to a great extent 
and the experience he has given to the world will true; but it is also true that steam plonghing and 
ever secure for him his well-earned fame, for all) traction engines are gradually paving the way for 
that has been learned at Mont Fréjus will be put’ the introduction of cy oe ws speeds for general 
in practice elsewhere, as the necessities of commerce | agricultural purposes, and there can be no doubt 
demand works from the engineer even greater) that the time is not very far distant when such 
than that which has just been so triumphantly con- | speeds will be common. Moreover, as our con- 


cluded. temporary deo observes, the Cardiff competition 
SSS | will be essentially a competition of “‘ racers,” and 

NOMINAL HORSE POWER. | whatever may be the objections to the adoption of 

Turee weeks ago in speaking of the portable | reise they do. ate Rokk mroryt ay 


engine trials to be carried out by the Royal Agri- 
cultural Society next year at Cardiff, we had occa- 
sion to express an gown adverse to the rule by 
which it is intended that the “nominal” horse 


'to be held by the Royal Agricultural Society next 
|year. Taking all these matters into consideration, 
| we cannot modify our opinion of the new rule for 
7 a: . | ‘*nominal” horse power introduced by the Society, 
power at which the competitive engines are to be and we believe that when the Cardiff trials are 
rated during those trials shall be caleulated. Since | concluded it will be found that the results will full y 
then we have noticed in a contemporary some |. ity the opinion we hold, that the new rule will 
arguments urged in support of the new rule to ated oo dotkalee msasute of the real Hower of ‘the 
which we have referred, and as we believe that these | ines entered for competition po 

arguments are founded on a slight misapprehension | g . 
of our statements, we desire to say a few words | 
concerning them. In the first place, however, we 








TRACTION ENGINES. 
On Tuesday last an interesting trial was made, on 



































may remark that we are glad to notice that our 
contemporary agrees with ue in regretting that the 
term ‘‘ nominal horse power” should be retained at 
all; and we, on our part, agree with our contempo- 
rary in considering that, in spite of its absurdity, the 
term will have to be retained for commercial pur- 
poses until the sree public is better acquainted 
with theeapabilities of differentengines. But we must 
differ from our contemporary when he urges that 
the new rule is an improvement upon those previ- 
ously in use, and we do so in the first place because 
we regard the new rule as an unsuccessful attempt 


the road between Rochester and Chatham, of one 
of the light class of 6-horse traction engines con- 
structed by Messrs. Aveling and Porter, of the 
former place. Engines of this elass-—to which 
reference has on several occasions been made in our 
es — were first designed by Messrs. Aveling 
or the use of the Royal Engineers, and it was 
under the direction of a committee of that corps— 
by whom the name of ‘steam sappers” has 
given to these engines—that the trial was made on 
Tuesday last. The principal gradients to be traversed 















had been accurately ascertained previous to the 
trial, and the latter was conducted under the 
immediate tendenee of Colonel Ray, R.E., 


to give a definite valne to an indefinite arc 
and in the second place because it lacks the facility 
of application which is the only thing which renders 
a rule of this kind excusable at all. The new rule, 





familiar with the method in which the tunnel was 
laid out, and how long a time was spent in the 





superin 
Captain Clayton, B.E., the secretary, and 
it may be remembered, is that the nominal power! officers of the committee. 
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The engine with which the experiments were 
made was similar to that which did so good a duty 
during the recent trials of the Royal Agricultural 
Society at Barnhurst. It had a single cylinder 
72 in, in diameter, and Qin. stroke, and driving 
wheels 5 ft. in diameter, while the gearing was in 
the ratio of 17 to 1. The boiler was of the usual 
locomotive type, with 25 square feet of firebox sur- 
face, and 84 square feet of tube surface, or 109 
square feet of heating surface in all, while the fire- 
grate area was 4.15 square feet. The weight in 
working order was 5 tons 4ewt. 1 qr., of which 
weight probably about 4) tons was, when the en- 
gine was pulling, thrown upon the driving wheels. 
The latter, we should state, were of wrought iron, 
the tyres having wrought-iron cross strips rivetted 
on them diagonally. 
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SECTION OF BROMPTON HILL, CHATHAM, | 


The load consisted of four loaded wagons, weigh- 
ing respectively 4 tons, 4 tons 10 cwt. 2 qr. 14 lb., 


4 tons § ewt., and 2 tons 8 cwt., making together 15 | formance.* The trial on Tuesday last, as we have 
tons 6 ewt. 2 qr. 141b., or, including the engine, 20 | said, bears out this opinion, and we probably can- 
tons 10 ewt. 3 qr. 141b. This load was taken up| not do better than give here a brief 
the Star Hill, Rochester, in six minutes, the engine | the performance of the road steamer ‘‘ Sutherland” 
doing its work well, with scarcely any slipping, | at Tettenhall, compared with that of the ‘‘ steam 
From the | sapper,” of which we have just been speaking at 
section which we annex it will be seen that the | the Star Hill, Rochester. The details of the two 
total length of the Star Hill is 1137 ft., in which | performances are as follows : 


and the pressure of steam being 110 Ib. 


distance it rises 63 ft., giving an average gradient 
of almost exactly 1 in 15. The steepest part, how- 
ever, is 1 in 1], and by far the greater portion of the 
length is on gradients of 1 in 14, and] in 16. The 
length of 1137 ft. accomplished in 6 minutes, gave a 
speed of 2.15 miles per hour. 

After ascending Star Hill, a turn was made in 
the ordinary road with all the train coupled, this 
being exceedingly well done, and the course was 
then continued down a very steep and crooked hill 
by the Gibraltar Inn, and on through Chatham and 


over the drawbridge. At this point there was a very | 
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rough piece of paving with a sudden rise of 7 in. from | 


the macadam on to the 


pene forming thecovering 
of the bridge, and at t 


is point a tooth broke out 


of the compensating gear with which the engine is | 


fitted. Here the train was taken over the bridge 
one-half at a time, and it was then coupled u 

again, and hauled up the steep and crooked hill 
near Chatham Church, It was very well done, 
although the road was freshly watered and very 
greasy. Next the train proceeded to the steep and 
winding hill leading past the Melville Hospital to 
Brompton, and here the last two wagons—weighing 


respectively 4 tons 8 cwt. and 2 tons 8 cwt.—were | 
| much steeper 


taken off, leaving the weight of the train, exclusive 
of engine, 8 tons 10 ewt. 2 qr. 141b. With this re- 
duced load the engine went up capitally, and the 
train was then taken to the weigh-bridge in the 
Chatham Dockyard and weighed. The Brompton 
Hill is a very rough and hard piece of , a8 
all who are acquainted with Chatham well know. 
It is 1298 ft. in length, and rises in that distance 
74 ft., the average gradient being thus 1 in 17.54. 





. 





There is, however, a long piece of 1 im 10, and 
another of 1 in 12, as shown in the annexed section, 
and the hill is altogether one calculated to try a 
traction engine very severely. 

Altogether the performance of Messrs. Aveling 
and Porter's engine on Tuesday was an ex- 
ceedingly creditable one, and the results attained 
fully bear out the opinion we have on previous 
occasions expressed concerning the adhesion to be 
obtained on macadamised r by rigid wheels of 
proper construction. It may be remembered that 
when describing the competitive trial of the road 
steamer ‘‘ Sutherland” with india-rubber tyres, and 
Messrs. Aveling and Porter's 10-horse engine at 
Tettenhall, near Wolverhampton, in Jaly last, we 
expressed the opinion that if the latter engine had 
been fitted with wrought-iron tyres with cross ribs 

- a 


— 
' 


' 


-4 
J 


t-- — — — FS ” ES -— 


' 
! 
264 _* 07 4 


Si-} 


oad 


---55'0---—-/ 
-~-~5#°0O 


(92 Ss eave 98 87 


instead of the cast-iron tyres with which it was 
actually provided, it would have given a better per- 


able showin 


Road 


Messrs. 
steamer 


| Aveling 
and 





, . qr. ts. ewt. ’ 
Weight of engine 15 4 
» on driving wheels . 
» Of train hauled 
. » including engine 
Weight of train hauled _ 


‘Weight of engine 


1 
0 
0 


15 
20 


6 2 
10 3} 


= 2.94 
Weight of train including engine 
Weight of engine 

Weight of train hauled _ 
Weight on driving wheels — 
Average gradients ; 
Maximum... vee , 
Speed in miles per hour... ows) 


3.94 


| 1in 20.3 | 1in18 
lin 18 | linil 
206 | 215 


This comparison shows that, notwithstanding the 
ient, and slightly higher speed, 
the rigid-wheeled engine took up a greater load in 
proportion to its weight than the road steamer, 
while the rtion between the load hauled, and 
that on fom Srivin wh 
exactly the same. 
themselves, and we think that they form 
complete reply which could be desired to the some- 











* Vide page 22 of the present volume. 


what curious deductions — such, for instance, as 
those contained in Mr. R. W. Thomson's 
lately read before the British Association—whi 
have been made from the Tettenhall trials by some 
advocates of india-rubber tyres. 


THE LILLESHALL COMPANY’S 
IRON WORKS. 

Tue works of this well-known Shropshire com- 
pany, which were visited by us on the occasion of 
the recent meeting of the Iron and Steel Institute 
—consist of four establishments, viz., two sets of 
blast furnaces, ge ore Lee = Old 
Lodge, “tr geen a forge rollin at 
Snigs’ End, and engine shops at New Yard. We 
shall proceed to notice these works in the order in 
which we have mentioned them, A mineral rail- 
way line connects all these works together, and 
with the adjoining collieries ; railways also connect 
them with the Great Western Railway on the south, 
the London and North-Western on the north, and 
the Shropshire Union Canals, at Lubstree Park, on 
the south-west. At the two smelting works there 
are together nine blast furnaces, eight of which are 
at work, making upon an peso. 1400 tons of iron 
—hot and cold blast—per week. At Prior's Lee 
there are four furnaces, making hot blast iron. 
These are 50 ft. in height. The ore, before it is put 
into the furnaces, is passed h a Blake's stone- 
breaking machine, driven by a small 25 horse power 
independent steam engine, and which will crush 30 
tons of ore per hour ; it is then raised by a vertical 
lift to the level of the furnaces. The furnaces are 
fitted with a Darby's bell to take the waste 
off to heat the steam boilers which feed the blow- 
ing engines. These are eight in number, seven 
only of which are heated by gas, and the ——— 
one by ordinary fuel; they are all double-fiu 
boilers, 8 ft. in diameter by 30ft. long, with flat 
ends. The engines consist of a pair of 60 horse 
power. All the slack coal is here washed in one 
of Edwards's coal - washi machines, and it is 
then coked for use in the blast furnaces. There 
are altogether 43 coking ovens at Prior's Lee, 
besides which a quantity of coke is made in 
mounds, all being employed in the blast fur- 
naces. It is intended shortly to remodel the whole 
of the plant in this establishment, and to erect cal- 
cining kilns upon a larger scale than any in the 
district. At Old Lodge cold blast iron only is 
made, for which there are five furnaces employed. 
These were originally of the same height as those 
at Prior’s Lee, but they have recently been raised 
by 20 ft., making them now 70 ft. in height, whereby 
considerable economy has been effected in fuel. 
These furnaces are kept in operation by a pair 
of Shropshire blowing engines, built upon the 
model oF those which were shown in the In- 
ternational Exhibition in 1862. The steam cylin- 
ders are 40in., and the blowing cylinders 86 in. in 
diameter, the engines having a stroke of 5} ft. 
There are seven double-fined boilers § ft. in dia 
meter and 97 ft. long, having flat ends, and ordi- 
narily worked by the waste gases from the fur- 
naces, but at present—owing to one of the furnaces 
having been lieve out—stoked with fuel in the 
ordinary manner. Three calcining kilns, each 
40 ft. in height, 26 ft. in diameter, and cased with 
iron plates, are used to prepare the ore, which is 
marl te the top by an incline plane, and by means 
of asmall engine. Two pneumatic lifts are em- 
ployed to raise the calcined ore and coke to the 
mouth of the blast furnaces. The slack coal is 
also here washed in an Edwards coal-washing 
machine, and coked in 86 ovens. The average 
make of iron at the company's furnaces is, as we 
have already stated, 1400 tons per week. The 
proprietors have, it is stated, a greater variety of 
ores at than any other Shropshire firm ; 
but their superior cold blast iron is made from 
an equal mixture of “ blackstone,” ‘ hall-stone, 
“blue flats,” and “ penn e.” Of the former, 
each underground acre yields about 1500 tons ; of 
the third, about 1600 tons; and the fourth, inclnd- 
ing the bottom pennystone, upwards of 3000 tons. 
In wesg sp cles these the company have the rer 
of the “ ce-pennystone, “ ragged- 
the ‘‘ brick-measure,” the “ yellow stone,” and the 
“« white flats,” all of which are used, with about 20 

r cent. of hematite and i 
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700,000 tons. Of the winding engines employed 
at the pits, one is a 32 in. cylin ler with 5 ft. stroke, 
non-condensing, and acting direct upon the drum- 
shaft. ‘This engine is placed between two pits, 
raising, by means of flat wire ropes, the fungus 


coal from a depth of 306 yards on the one side, 
and the top from a ~~ of 339 yards on the 
other. A furnace, at the bottom, for ventilation, 


circulates about 35,000 cubic feet of air per second 
for both pits. The Grange pits were sunk in 1864. 
The pumping engine is placed directly over the 
water pit; it has a cylinder of 42 in. with a 9 ft. 
stroke, and two sets of pumps to raise the top 
water, the lower water being tubbed out at night. 
The Stafford pits are 240 yards to the randle and 
clod coals, and lie to the extreme east of the 
company’s operations on the Shifnall side of their 
estates. ‘The engines are each of 75 horse power, 
the one being employed in winding 200 tons of coal 
per day, whilst the other pumps 96,000 gallons of 
water in the 24 hours. The coal thus brought to 
surface is tilted upon an iron incline, sorted, and 
itched into wagons waiting beneath to receive it. 
The Woodhouse colliery comes next in importance. 
Like the others above-mentioned, these shafts are 
10 ft. in diameter, and worked with double bands 
of flat wire rope and two-decked cages, running 
on wood conductors, and raising 200 tons per day. 
In addition to the pumping engines already named, 
there is a 61-inch double acting condensing engine 
at Waxhills, pumping from a depth of 300 yards, 
one lifting and four forcing sets, varying from 1] 
to 13 in. in diameter ; also a 52 in. beam engine, a 
26 inch beam engine at Muxton Bridge, and seven 
water engines at Prior's Lee. 

At Snigs’ End are the forge and rolling mills 
situated in works spreading over an extensive area 
of ground. Here there are, in the whole, 40 
puddling furnaces, situated in the two sheds, In 
the first shed are two mills, one rolling plates up 
to 12 in. in width, and the other for , Begs there 
are also one helve of 3 tons, and one steam hammer 
of 2 tons 10 cwt. In the second shed are 3 wire 
mills, a merchant and a plate mill, the latter capable 
of rolling plates up to 12 ft. in length by 5 ft. 6 in. 
in width, besides a forge mill, helve, shears, and 
other necessary appliances required at such works. 
The largest shears will take a cut of 7 ft. 6 in. in 
length. The different machines in these works are 
driven by six engines, varying from 100 horse 
power down to 35 horse power. 

The New Yard Engine Works are laid out upon 
a very extensive scale, and are fitted with every 
convenience. ‘Through the spacious fitting and 
erecting shops a tram is laid for the convenience of 
transporting heavy castings and forgings from the 
foundry and smithy. At the entrance to the works 
are three coking ovens, which supply the cupolas 
with fuel. Next comes the boiler shop, where boiler 
and plate girder work is in progress; in it are a 
plate-bending machine, and two punching machines, 
driven by a small engine which, with its boiler, 
stands in one corner of the shop. Beyond this is 
a small gas house, with three retorts, communicat- 
ing with a gasometer for lighting up the works. 
In the fitting shops there are between sixty and 
seventy machines in work, including lathes of 
various sizes, shaping machines, drills, planing 
machines, slotting machines, &c. The cylinder 
boring machine is capable of boring out a cylinder 
18 ft. deep by 16 ft. in diameter. Amongst the 
various machinery in course of construction, we 
noticed a pair of large pumping engines for the 
Birmingham Water Works Company, with cylinders 
of 72 in. in diameter, and an 1) ft. stroke; a pair 
of winding engines for the Forest of Dean, besides 
machinery for Nettlefold and Chamberlain's new 
rolling mill, and Siemens's regenerative gas furnaces. 
In the smithy are 14 forges already erected, and 
there is room for nearly as many more, which can 
be put up as they may be required, There is also 
a steam hammer weighing 80 cwt. In the foundry 
are two cupolas and two air furnaces, and a 30-ton 
steam travelling crane. Castings can be made up 
to 40 tons in weight, although nothing so large has 
ever yet been cast there. We noticed here, aléo, a 
Seott’s patent machine for moulding spur wheels, 
and which can be adjusted to menial wheats up to 
16 ft. in diameter. 





Ratuways ox New Zeatasp.—The provincial engineer of 
province of Auckland, New Zealand, has received in- 
structions to proceed witlf a survey of the Waikato Railway, 
making Mercer the terminus. The line is expected to prove 
of great benefit to the province. 





THE MONT CENIS TUNNEL.* 


ALLUsION was made in the last article to the 
elevated temperature, and to the vitiation of the 
air in the tunnel. These two causes excluded the 
np of the use of steam-worked machinery. 

this motor been used, it ought to have been 
produced on the spot, because steam cannot be 
transmitted to considerable distances without con- 
densing, and as for the production of steam, fire is 
wanted, the surrounding tem ture would have 
been insupportable, and w , further, ote 
the absorption of oxygen, have made the air y 
unfit for respiration. 

Further, work is synonymous with heat pro- 
duced, and hence the work itself, done by the ma- 
chinery, would have contributed to render the tem- 
“eonageas unbearable, had not the heat developed 

n counteracted by the motive power itself, which 
produced the work. For all these reasons it was 
self-evident that if mechanical means were to be 
used (and the work could not be accomplished 
without them), the motive power of the machine 
pan: pred was to be produced outside the tunnel, 
and carried along in the tunnel to the very spot 
where machinery was to be applied. 

This problem had but one solution, which con- 
sisted in the application of compressed air as @ mo- 
tive power. t his solution seems self-evident at 
first sight, because the application of compressed 
air as a motor is not a new idea nor a new invention. 

Father Hall, a Hungarian Jesuit, in the middle 
of the eighteenth century, by means of a water- 
fall, guided compressed air in a tube to a recipient, 
from which this compressed air, passing in a second 
chamber, raised and discharged the water in the 
mines of Selmecx (Schemnitz). 

Further, we remember that Montgolfier invented 
the hydraulic ram, by which he utilised the vis viva 
gained by water in its fall, But the applica- 
tion of these ideas to the production of mechani- 
cal work for the Mont Cenis tunnelling had to 
meet with many objections, and great difficulties. 
The difficulties not only consisted in the invention 
of compressing mechinery capable of compressing 
the immense quantity of air wanted ; they arose 
from doubts on the possibility of constructing large 
hermetically closed recipients, such as would not 
allow the digression of the air. 

Experiments had to be made on this subject, and 
a recipient was erected at Bardonnéche, It was 
filled with air compressed to six atmospheres, and 
was left 24 days untouched. Fortunately, only a 
very smal] loss was detected as having taken place, 
which did not even amount to xthoth part of the 
daily production.' 

It was objected that the transmission of com- 
pressed air to great distances, for the —— of 
moving machinery, would hardly be possible, be- 
cause of the loss of the pressure of the air pro- 
duced by its friction along the conducting tube. 
This objection was considered a very serious one, 
as it was stated by great mathematicians, who made 
out apparently correct theories on the action of 
gases through long tubes. Further, several un- 
successful attempts had already been made to 
transmit compressed air, by Wilkenson and others. 

It is true that Girard, and later, D’Aubuison and 
Marot, and again, the celebrated Poncelet and 
Peclet were more successful in their experiments ; 
they were not sufficiently so, however, to decide 
absolutely the case in favour of the possibility of 
the ek 

By order of the Italian Government, experiments 
were made on this subject, and more especially on 
the hydropneumatic compressor pro by Messrs. 
Sommeiller and Grattoni. The results of these ex- 
periments may ,be summed up in the annexed 
Tabie. 

From this Table we see that for a length of 
7108 yards, with tubes of 3}4 in. in diameter, sup- 
posing the original velocity per second to be 16 
442 in., the loss of pressure at the end would only be 
39}4 in., that is, about | and $rd of an atmosphere. 
Putting the initial velocity only at 143 ft. 17, in., 
the loss of pressure would be reduced to 274 in. or 


* In the formula on lines 15 and 25 of the third column 
of 180 of our last number, “log.” should be “ hyp. log.” 
The formula on line 30 of the same column also should read 
t=@ + t, 273+, the signs ¢ and ¢, in this formula standing 
respectively for the absolute temperature of the air and the 
temperature or in the ordinary way, these tempera- 
tures being in degrees of the centi le scale. Also 
on line 10, from the bottom of the column of page 
180, “ 65.7 in.” should be “ 66 ft. 7 in.” 





¥sths of an atmosphere, and, if we the tube 
to have 20 per cent. , the loss 
aaa be sednealle tn half of this latter 
O88. 

Loss oy Prrsevax tx 1093.6 rps. ts Incuxs or Mencrey. 








| in. | im.) in, | im. | in. | in. 
Diameter of the tubes -- a OH % 114g) 183 
6 ety ate ae & 
Initial velocity | 9 10y'y ... 1h igh | 
per second. 18 14% ... t | 1gpi 
16 448... i 
19 8 ... 9 a Bds/244 








The final results of the experiments alluded to 
above, are shown in the following Table : ° 














Velocity per second. Lasse of Pressure. 
Area of as atee Deduced 
the orifice. tn the | When | the tube Obee from the 
tube. | issuing. rved curve of 
i interpola. 
| tion. 
#q, in. ft. in, ft. in. in. in in. 
0281 a 3i8 | 488 «(10 M4 16% 1526 
0983 10 Bf | 473 «(OF lsh 2.0472 1.7656 
0988 ll 52, wl Ul 1488 3, 1u08 2.125 
0983 «| AL 9th | 526 1oh) 15 27187 | 2.25 
0983 13 564% | 600 4% 1443 2.3936 2875 
124 6M 5 1495 1 “4 8.2677 5344 
2776 33 3, || 66 2y 1434 16 8006 | 16,2081 
4844 499 6f 6 6| 48 (2 145 85.6468 | (35.5468 
7639. 60 6 | 347 6 | 14 (| olaas | 6lAzie 


The preliminary results observed at Bardon- 
néche confirmed those obtained by the experi- 
ments we have alluded to. In the Table given 
above we find that for a tube of 7jin. diameter, 
the air being compressed at 6 atmospheres, and the 
velocity being at the commencement 39} in. per 
second, the compressed air would lose for every 
1093.6 yards, a part measured by a column of mer- 
eury of 4th of an inch in height. Comparing this 
loss with the atmosphere, the loss would be re- 
presented by rhs, or x}yth of an atmosphere for 
1.24276 miles. Now when these tests were made 
at Bardonneche the length of the tube conveying 
the compressed air was precisely this ee It 
had a diameter of 7} in.; the velocity of the air at 
the origin was 3 ft. 3g in. second, and hence the 
the volume of com air flowing out at the 
opening was 1.109 cubic feet, Nine perforating 
machines working —— consumed .9531 cubic 
feet every second, and the loss of at the 
extremity of the tube was found a little inferior to 
rirth part of an atmosphere ; and hence the result 
deduced from the Tables was confirmed by those 
practically obtained at Bardonnéche. 

It may be interesting to give here a few theoretical 
observations on the movement of gas in tubes, nor 
will it be out of place, the subject being closely 
connected with the motive power which was used 
to carry out the perforation of the tunnel under the 
Al Besides, compressed air as a motive power, 
will no doubt receive very wide and important 
application in future, and hence mechanical and 
civil engineers cannot sufficiently study the ques- 
tions which are connected with the important 
problem to the solution of which the possibility of 
the completion of the tunnel is owing. I shall, 
therefore, enter more fully upon this subject in my 
next article. 

Francis Kossurn, C.E., 
Royal Commissioner for Railways in Italy. 








EAST INDIA—PROGRESS AND 
CONDITION. 
(Concluded from page 164.) 
We next have to consider the 28 Of railway 
construction, and here, it must be understood, that 


, {the progress of state railways alone is referred to 


particulars concerning the guaranteed lines being 
contained in a separate — which is annually 
presented to Parliament. first line of railwa 

to which reference iz wade is the Khamgaon Branc 

Railway, connecting Khamgaon with the Great 
Indian Peninsula Railway at Jhelum, a distance of 
eight miles. This line was commenced on the 19th of 
June, 1869, and opened by the viceroy on the 4th 
of March following. ides being important com- 
mercially, it is interesting as being the first state 
railway constracted by Government in India. ‘The 
total estimate for its construction amounted to 
54,089/. ‘This line has already proved of the greatest 
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benefit, and from the date of its opening to the close 
of the season it had carried 40,000 bales, or nearly 
one-fourth of the cotton crop of Berar. When the 
line to Oomrawuttee, and another tc the coal-fields 
of the Wurdah, are constructed, the requirements of 
the cotton trade will be fully met. In the Nizam's 
territory, surveys have been made for a state rail- 
way from Hyderabad to a place called Waddy, on 
the Great Indian Peninsula line, about 120 miles 
distant from Hyderabad. The entire line will be 
within His Highness’s dominions; the British 
Government 
ite management and working bereafter; but the 
entire credit of this great project, which it is esti- 


mated will cost a million sterling, belongs to the | 


Nizam’s Government, In the Lower Provinces of 
Bengal rio state lines have at present been under- 
taken, but in the Central Provinces a scheme for 
the construction of alight railway between Raepor: 
and Nagpore has been prepared, and submitted to 
the supreme Government. In the Punjab, the sum 
of $6,392/. was laid out during the year upon state 
railways, viz., the Punjab Northern, from Lahore 
to Peshawur and the abe Valley line, which is 
to connect Mooltan with Kurrachee. In British 
Burmeh, a survey of the country has proved that 
there nre no engineering difficulties in the way of 
the construction of the proposed railway between 
Rangoon and Prome, and very complete plans and 
estimates have been prepared. 


But little is stated in the report now before us of | 


the extension of telegraphs in India during th 
period under review. ‘The most important work in 
this department was, however, the doubling of the 
line between Kurrachee and Bushire, by the su)mer- 
sion of a second cable between Jashk and Bushire, a 
distance of «500 miles, and by the extension of the 
Mekraw land line to Jashk from Guadur, a distance 
of 330 miles. The opening of the Indo-European 
Company's direct line from Teheran to London, 
cid Russia, has very much improved the through 
working; but although the number of messages 
has very much increased, the receipts show an 
actual falling off owing to the proportion received 
for each message by this section being smaller than 
for messages, cid Turkey. ‘The competition has 
further improved the working of the Turkish lines. 
The opening of the Red Sea line was the third 
event which affected the Indo-European ‘Telegraph 
Department in the year 1869-70. Itis anticipated 
that with the increased traflic that will probably 
result from improved communication, the fulling off 
in the receipts, owing to competition, will not be 
80 serious as was at first apprehended. 

The works next in importance to India, after 
communications, are canals and other works for 
carrying out a system of artificial irrigation, The 
wants of the country in this respect differ in various 
localities ; for whilst some parts would almost be- 
come deserts if deprived of the present means of 
irrigation, others are, from the nature of their soils 


and from their geographical position, capable of | 


doing without such aids to cultivation; thus, ina 
portion of Rajpootana the rain sinks into the sandy 
soil, and does not flow off the surface, so thata 
very small rainfall suffices for the crops, When 
the rainy season commences the sand-hills are 
ploughed up, and the seed planted very deep in the 
ground. The harvest in a good year much more 
than suffices for the wants of the population, but 
owing, unfortunately, to the want of storage ac- 
commodation, the surplus produce is wasted, being 
frequently left on the ground to be eaten by the 
cattle. In the event of the rains failing, however, 
all chances of a crop at all are lost. In Mysore 
30,000/, was spent during the year on irrigation 
works, of which more than two-thirds were devoted 
to the repair of tanks, which are very numerous 
throughout that state. 
to the large sum of money spent annually on the 
repair of these tanks, and it is in contemplation 


that such works shall be carried out in future by | 


the revenue officers instead of by the Public Works 
Department, and that the tanks, when complete, 
shall be handed over to the ryots for management 
and maintenance, subject to certain conditions. 
The agricultural works carried out by the irrigation 
branch of the Public Works Department are clas- 
sified under the two heads of extraordinary, or works 
that are being executed out of loan fands, and ordi 


nary, or those executed out of revenue, inclusive of | 


repairs to existing works. In Bengal, Lower Pro- 
vinces, those coming under the former head, are 
the Orissa and Behar Irrigation and Navigation 
Works, which were taken over by Government on 


have undertaken its construction aud | 


Attention has been dren | 





| the Ist January, 1869. At the time of their transfer 
| very considerable progress had been made on the 
| Orissa undertaking ; but with regard to the Behar 
project little more bad been carried out than the 
|surveys and levels necessary for determining the 
i site of the anicut across the Soane, and the align- 
jment of the main canals. ‘The original grant for 
jearrying on these works was 450,000/., but the 
|aetual expenditure fell short of it by 65,000/. The 
| works falling under the head of ordinary consisted 
| chiefly of embankments and sluices. ‘The original 
grant for this class of works was 120,000/, the 
| revised grant amounted to 80,000/., and the outlay 
}eame to 6000/. less. It appears that up to the end 
of 1869-70, the total outlay on the Orissa Canal 
and Irrigation Works had amounted to 1,100,000/., 
ithat the income realised from them in the year 
under review was 5235/, and that deducting this 
sum from the total charge for interest and main- 
tenance, the net deficit was 53,862/. The total area 
| irrigated by canals in the North- Western Provinces 
in 1869-70, was 24 per cent. less than the year 
before, owing to the seasonable rains of the latter 
half of the year under review, which made it un- 
necessary to have recourse to artificial irrigation ; 
it denotes a loss of revenue to the Government, but 
a good season for the agriculturists. The falling 
off in the canal revenue was but 16 per cent., how- 
ever; and the direct financial result, after deduct- 
| ing expenditure from the gross income of 324,198/., 
was the net profit of 212,415/., or 7.85 per cent. on 
the entire capital of 2,695,621/. No new canals 
have been completed since 1866-67, and the expan- 
sion of the benefits of irrigation is due, therefore, 
only to a fuller development of the existing works 
jand to better management. Considerable progress 
| was made in the construction of the Agra Canal, 
jcommenced in October, 1868, the expenditure 
iduring the year amounting to 50,0001; and a 
scheme, the estimated cost of which is §20,000/., 
ifor the irrigation of the districts of Bijnour, 
| Moradabad, and Budaon, was submitted to the 
|Government of India. The Ganges Canal waters 
|}the land situated between the Jumna and the 
|Ganges, Commencing at Hurdwar, it flows south 
|for 80 miles. East of Delhi it divides into three 
| branches ; the northern and main canal finally joins 
| the Ganges again at Cawnpore, while the two lower 
| branches are carried on to the Jumna. ‘The waters 
|of this canal are carried over 654 miles of main 
jcavals and 3112 miles of distributaries, the latter 
having been increased 72 miles in the course of the 
jyear. The canal paid a net profit of 7 per cent., 
the gross income of 256,896/. being an increase of 
| 17,0597. over that of the previous year of unprece- 
dented demand. The Eastern Jumna Canal is 130 
miles in length, and has 606 miles of distributaries, 
| Its revenue of 65,7272. was slightly greater than in 
1868-69, giving a net profit of 25.7 per cent. on the 
| capital expended. Oude is a part of the alluvial 
valley of the Ganges, and possesses no mountains. 
Its rivers, descending from the Himalayas, traverse 
the province in a parallel and south-easterly direc- 
tion, affording abundant sources of irrigation, but 
there are at present no canals in existence in Oude. 
In the Central Provinces, although no “ extraordi- 
nary” works of irrigation were commenced during 
the year, the subject continued to occupy the at- 
tention of the local authorities, and several schemes 
were completed and submitted to the Government 
}of India. Experience has proved that the storage 
system is most suitable for the Central Provinces, 
where the ordinary flow of its rivers is unable 
to afford a sufficient and constant supply for 
the perennial irrigation of any large area, and 
where, owing to the deep channels of the prin- 
cipal streams, the head works would be so ex- 
pensive that without a perennial and constant 
supply a fair return on the outlay could not be ex- 
|pected. The expense of storing water has been 
proved to be inversely in proportion to the extent 
of the reservoir, The lowest price for works con- 
structed on this principle in England has been 
| 3d. per cubic yard, but in India, where much larger 
areas are available, it has been as low as one-tenth 
| of a penny per eubic yard. For the Central Pro- 
| vinces a system of tanks would be unsuitable, and 
| would, moreover, prove too costly ; to obtain a fair 
| profit on the outlay, the works must be carried out 
on a grander scale, on rivers having large catchment 
basins. Of the seven projects ‘more or less com- 
plete, it will be sufficient to notice the project for 
storing a portion of the monsoon flow of the river 
Kanhan, and irrigatirg a large tract of country on 
its right or south-west bank, in the neighbourheod 





of the city of Nagpore. By throwing across the 
river at the of Kha @ masonry dam of 
1870 ft. in . and sakes average height of 
98 ft., a reservoir will be formed spreading water 
over more than 40 square miles of eountry and 
having a capacity of nearly 20 million cubic feet ; 
from the reservoir will be conducted a main canal 
to Na and onwards, and a minor canal for the 
irrigation of the lands north of Kamptee ; the total 
length of the escape weirs will be 13,000 lineal feet; 
the plan includes two embankments of a total length 
of 5705 ft., and an average height of 45 ft. By 
this scheme the river flow, which unchecked cannot 
satisfy all demands upon it for more than 100 days, 
that is, during the rains. will be husbanded and 
prove amply sufficient for 22) days longer. It is 
expected, moreover, that a good trade will in a 
short time spring up along the main canal which is 
designed to facilitate navigation, and will be the 
means of transporting the produce of the country 
to the railway terminus at Nagpore. The entire 
cost of the undertaking, reservoir and distributary 
channels, is estimated at about 720,000/., and this 
sum will provide a perennial supply of 1344 cubic 
feet per second at an average cost of 534/. per foot. 
Supposing the charge for the water to be at the 
rate of 6s. per acre per annum, the revenue it is 
estimated will be 114 percent. on this outlay, when 
three-fifths of the gross area of 448,000 acres coin- 
manded by the distributary channels shall have been 
brought under irrigation. In the Madras Presidency 
there is the same complaint as in other provinces, of 
the om of new irrigation works being retarded 
by delay in the submission of plans and estimates, 
owing to the time of the officers whose duty it is to 
prepare them being taken up with their current 
duties. The deepening of the tanks for the water 
supply of Madras made sufficient progress to allow 
of a large quantity of water being stored in them. 
The value of the work was at once proved by their 
enabling the fields to be fully cultivated, when 
without them the north-east monsoon having 
almost entirely failed there would have been no 
water. In the construction of Lake St. Lawrence, 
on the Neilgherries, has been attempted for the 
first time in the case of reservoir of large size what 
is termed the silting process by which the running 
water itself is made the agent for excavating aud 
depositing the soil for the dam. Unfortunately, 
extraordinary floods broke through the embankment 
during the progress of the work, considerably re- 
tarding its completion. In Madura the project for 
diverting the waters of the river Peryaur from their 
natural outfall westward into the Vigay, which runs 
eastward into the Bay of Bengal, was vigorously 
proceeded with, 

Coming now to municipal works, and taking the 
different provinces of India in the same order as 
before, it appears that in Berar the condition of the 
towns is being improved, and the municipal com- 
mittees work well. In Mysore, many of the towns 

yssess municipalities of which those of Bangalore, 
Mysore, Hassan, and Shimoga deserve special 
notice. In all four a good system of drainage either 
has been or is being carried out; the roads and streets 
are maintained in capital repair, and many useful 
improvements have em accomplished. In Lower 
Bengal, an Act was passed for the completion of 
the Calcutta Water Supply Works, by which the 
justices of the peace are empowered to levy a water 
rate on the town. The Calcutta Municipal Act, 
by which the municipality was established in that 
city, came into operation on the lst July, 1863. The 
income of the municipality in 1869 was 280,722/., 
and the expenditure 252,213/. The two. great 
works in hand are those for the water supply 
and the drainage of Calcutta. The first was sufli- 
ciently advanced at the close of 1869 to admit 
of a regular supply of water to the town ; and with 
regard to the latter, 133,714 ft., or 264 miles, of the 
new system of sewers have been constructed and 
are in use. In the North-Western Provinces, 
municipal Government is becoming year by year 
more firmly established, and on the 3]st March, 
1870, no less than 63 towns throughout the province 
were subject to the Municipal Act of 1868. ‘Their 
statistics of income and expenditure show that the 
committees are exercising an important influence 12 
drawing forth local resources and in supplying local 
requirements. Much the same remarks are also 
applicable to Onde, where there are 12 towns 
which the Municipal Act is in force, and the move- 
ment is said to be,extending. In the Punjab, 115 
towns have municipal committees. Of Madras, # 
is stated that it is evident the feeling in favour of 
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municipalities is strengthening, and that the in- 
habitants begin to appreciate the benefits of im- 
proved conservancy and consequent freedom from 
epidemics, as well as the facilities to traffic afforded 
by the roads being now kept in good order. 

In conclusion a few remarks may be here in place 
with regard to the industries of India, From im- 
portant discoveries made during the past year, it 
appears most probable that the mineral resources of 
the Hyderabad Assigned Districts are immense, The 
total area of the coal-fields which lie on both sides 
of the Wurdah exceeds 1000 square miles, of which 
560 square miles had been carefully surveyed, and 
some very valuable beds of iron ore in the neigh- 
bourhood have rece ntly been bronght tolight. The 
steamers plying on the Upper Indus are supplied 
with coal from six mines in the neighbourhood of 
Kalabagh, in the Punjab, which produced good 
fuel, but as a rule the mineral resembling coal, 
found in various parts of the Punjab, has proved on 
examination to be lignite, more or less charged with 
iron pyrites and sulphur, and is not in. sufficient 
quantity to be of much commercial value. The 
province possesses sandstone, granite, and other 
kinds of stone useful for building purposes in 
abundance, also marbles, limestone, and gypsum, 
extensive slate quarries, and petroleum. ,The only 
mines of importance in British Burmah are the tin 
mines of Mergui, which would be very remunerative 
if properly worked ; as yet none but Chinese have 
entered the field. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Tron Market.—Since last report there has 
been some fluctuation in the prices of pig iron in the local 
market, advancing from 60s. 5d. cash and 60s. 8d, one 
mouth, the prices paid on Wednesday last to 61s. 6d. cash 
and 61s, 10$d. one month, which were the top prices on 
Monday at the opening of the market. Lower prices were 
afterwards taken, and yesterday at the close the prices stood 
at 60s. 104d. cash and 61s. 2d. one month for buyers ; sellers, 
id. to jd. more. The market to-day has been steady, busi- 
ness done at 60s. 104d. to 60s. 9d. cash and 61s. 1d. to 61s. 2d 
one month. The shipments during the past week were un- 
usually good for this time of the year, being: Foreign, 


14,807 tons; coastwise, 6658 tons; total, 21,465 tons. Same 
week last year, 10,651 tons; increase for week, 10,814 tons. 
ivts! shipments for 1871, 587,686 tons; 1870, 443,841 tons ; 


nerease ior the year, 143,744 tons. The imports of Mid- 
dlesbrough pig wom into Grangemouth for woh calling Sep- 
tember 16, 1871, were 3145 tons; same week last year, 1835 
tons; increase for week, 330 tons. Total imports to date 
i671, 59,014 tons; for same period last year, 47,429 tons; 
increase of imports for 1871, 11,685 tons. Large quantities 
of Coltness, Gartsherrie, Summerlee, and Shotts iron are 
ng sent to the United States; and the local founders are 
using No. 1 Carron iron to a large extent in admixture with 
Middlesbrough No. 3. There is little or no reduction being 
made ir. the stocks in public stores, but makers’ stocks are 
diminishing rapidly, and their prices remain very firm. 


The Malleable Iron Trade.—There is no further appearance 

of any difficulty arising on the question of wagesin the 
finished iron trade of Lanarkshire. Prices remain firm and 
the demands are very large, es pecially for ship plates, voiler 
plates, and angle iron. All the mills are kept constantly 
engaged. 
Extensive New Works for the Manufacture of Iron and 
ecl.—A very wealthy private company has been formed 
in Glasgow for the manufacture of finished iron and steel. I 
understand that the company will make steel on the Siemens- 
Martin process. They have secured about 100 acres for the 
erection of works at Newton, five or six miles to the east 
of Glasgow, and intend to go into the business on a very ex- 
tensive scale. The company will consist chiefly, if not exelu- 
sively, of a number of the principal shareholders of the 
Tharsis Sulphur and Copper Company. 


5 


idvance of Wages in the Mining Districts.—Throughout 
most of the mining districts of Scotland, more especially in 
the west country, there is a general advance of colliers’ 
wagee—in Ayrshire, Renfrewshire, and in the Maryhill, 
Motherwell, and Larkhall districts of Lanarkshire. The 
Fifeshire miners have solicited an advance of one shilling ed 
day, but it does not seem as if the full extent of their de- 
mands will be acceded to. Mest of the employers in Fifeshire 
have signified their willingness to grant an advance. It is 
stated that after the rise in the Motherwell district the 
wages will be 5s. 6d. per day. 


Short Time Movement amongst Glasgow Engineers.—A 
movement is on foot amongst the journeymen engineers in 
the Clyde district for the purpose of abolishing the system of 
overtime. It is said that a number of the men are desirous 
of an agitation for a greater allowance for overtime, should 
the practice of working over hours be insisted upon by the 
employers. Complaints of a similar sort are also being made 
amongst the engineers of Edinburgh and Leith. 


4 New Mineral Field at Bathgate-—Mr. Thomas Wilson, 
mineral borer, Armadsle, who has been for some ggg or 
employed on the estate of Inch, the property of Mr. John 
Waddell, the wel!-known contractor, on 5 star de leet 
came on another seam of the famous Houstown eval. The 
seam is 4 ft. 6 in. thick, and as it is of excellent quality, means 
for working it will speedily be adopted. 




















Short Time Movement amongst the Caledonian Railway 
Servants.—Referring to the movement for a short time 
system among the Caledonian Railway employés, a local 
paper says:—Although it is generally admitted that the 

ars of labour are, in many instances, somewhat long, still 
many of the oldest drivers on the line cannot see how the 
present system of running the mineral traffic can be re- 
medied, and as the result of the present agitation they only 


anticipate an advance of w to some branches of the 
service, and molerel ok te of ei agen’ A * shifts” to the 

vintsmen employed at some princi; anctions. 
Nothing definite is known as yet i th feakng of the 


authorities. The absence of Mr. Britton, the locomotive 
superintendent, from Glasgow, has caused some delay, and 
the presentation of the pro petition from the men 
through that gentleman to the directors of the Caledonian 
Railway will not take place until Friday next, the 22nd inst. 


Engineer's Report on the Ty Bridge Works.—The follow- 
ing report, by Mr. Thomas Bouch, C.£., will be submitted 
to the forthcoming meeting of the North British Railway 
Company: “ I have to report that the contract for the erection 
of the Tay Bridge, entered into with the Messrs. Charles De 
Bergue and Co., was signed on the 8th of May last. The 
contractors lost no time in making a commencement, but 
experienced some difficulty in py gl poms of land 
on which they desired to build a pier and caisson platform, 
&c., so that it was nearly the end of May before they started 
with the temporary works which, for such a great under- 
taking, are extensive and costly, and necessarily required 
preliminary to commencing the permanent structure. There 
is now erected of timber a pier, 230 ft. long by 20ft. broad, 
for landing materials at, a timber platform, weft pte 
area, alongside of which the caissons ate to be pre- 
paratory to their being taken to their respective positions in 
the bridge. One air-bell for the eaissons is finished and 
ready for use, the other is to be ready in three weeks. A 
erane, adapted for the erection of the caissons, and hydraulic 
machinery, with girders for pontoons for lowermg the 
cylinders, ave brought to the works. Two new barges, 
emall steamer, and two small boate are at the works. 
Two large pontoons for carrying heavy caissons are to be 
at the works by the end of this month. Besides forty-five 
tons of general plant, such as rivetting tools, &e., there are 
delivered at the works one jib and three travelling cranes, 
eight Hayley’s jacks, seventeen forges, and eight crabs, Of 
the permanent structure, the land abutment on the Fife side 
is built up to within 4 (ft. of its height. The first land pier 
is up to ite height of brickwork ready for the girder-bearin 

locks of ashlar. The second land pier is built up to the 
height of 8 ft. above high-water level, and the excavations 
for foundation of the third pier are at present being taken 
out. Of temporary buildings there are erected three 
stores for cement, iron, &c., a smithy, offices, a building for 
the accommodation of a large number of workmen, and a 
steam hoist that is at present required for taking the ma- 
terials landed at the pier up to level of nd. perma- 
nent materials there are two hundred and fifty tons of cast- 
iron plates for caissons finished, of which seventy-seven tons 
are delivered; of wrought-iron bases, twenty-four are made, 
of which six are delivered, and eighteen are on the way to 
the works; of malleable iron bolts, five tons; of cement, one 
hundred and twenty tons; of bricks, eighty thousand are 
delivered at the works; iron for the girders of the 36 ft. 
spans, and the bedplates for the 60 and 80 ft. spans are being 
prepared.” 

Discovery of Hematite Tron Ore in Caithness.—At a recent 
bazaar in Thurso, some fine specimens of iron ore were ex- 
hibited. The ore was found on the estate of Sir Robert 
Sinclair, Bart., and has been pronounced by Professor 
Anderson of Glasgow to contain first-class hematite iron. 
While certifying to the quality of the iron and to the large 
percentage the ore contained, Professor Anderson ex 
doubts as tothe ore being found in sufficient quantity to 
make it a profitable speculation. event investigation 
proves the existence of a large deposit, and a sanguine ¢x-~ 
pectation prevails that more will found to be embedded 
at a greater depth. Should this expectation be verified, it is 
the intention of Sir Robert to work the mineral. 


NOTES FROM THE SOUTH-WEST. 
Trade at Swansea.—At the last South Wales and West of 
England coal and metal market at Swansea, the reports 
made as to the condition of the staple trades of the district 
were satisfactory and indicated advancing prices in fred pig 
iron and iron ore. There were many inquiries for tite 
pig, although most consumers are well bought. Mr. Groves 


exhibited some samples of Norwegian red ore and 
also of spathose ores. The latter were ionally fine, 
but it did not transpire from what locality they came, and 
their price was not quoted. A large lot of Acklam refined 


metal was reported sold at 41. per ton. 


The Sewage Question in Wales.—On Wednesday, in last 
week, some gentlemen from ronan wi 8. visited Troedyrhiw 
for the purpose of inspecting some filtering pee ae by 
Mr. Bailey Denton for the Merthyr Board of Health. The 
deputation was accompanied by the chairman of the Board 
and Mr. Sutherland. The vistors were conducted over the 
works by Mr. Harpar, surveyor to the Local Board ; and also 
by Mr. Hutchinson, who has had the carrying out of Mr. 
Denton’s designs. The members of the deputation expressed 
their pleasure and satisfaction with what they witnessed. 


Advance in the Price of Coal.—The propri of the 
Somerset and Dean Forest collieries have made an advance 
in the price of coal. The advance is 6d. to 1s. per ton. 


Taff Vale Railway—The traffic of the Taff Vale Railway 
has not yet fully recovered from the effects of the great labour 
disputes in the district through which its line runs. In the 
ten weeks ending September 9 the aggregate receipts were 
49,2701, as compared with 60,8477. im the corresponding 
period of 1870. 


& | plied by the Rhymney Iron 


siderable sales in tin at better were reported. 

was an increased tightness of for hematite pig, and 
85s, per ton was asked for No. 8 brands. CF eee 
cere ae ne vee ee orders until 
the next meeting of the tin-plate trodé, which will take 
place early in October. 

Bristol United Gas Light ~The half-yéarly 
a wus held on Thuveds Pag 
week, the chairman (Mr. W. Naish) presiding. Mr. Naish 


referred to the worke of the , and said the new 
retorts in St. Philip's were 


of 
t quantity of gas; but owing to the 
ae quantity oe owing 


a 
to staan le Ghoaempeng-oeneanenioes to avail itself 
fully of its new means of production. The dividend declared 
at the meeting was at the rate of 10 per cent. per annum. 


Pensford Railway Viaduct.—The chief engineer bas con- 

some of the piers of the Pensford vinduet on the 

North Somerset Railway, on the that they are too 

slight for the weight which they will have to bear. They 

are consequently to be pulled down and ones are to 

be built. This will, of course, involve a y and entail 
also a considerable extra expense upon the company. 


Nantyglo and Biaina Iron\Works.—A has obtained 
eurrency to the effect that the 100,000/. recently raised by 
an issue of 8 per cent. preference shares will not be sufficient 
to place the works of the Nantyglo and Blaina Iron Works 
Company (Limited) in an efficient state. Time wil! test the 
accuracy of the rumoor. 


Welsh Shipping Movements.—The Belle Morse has cleared 
from New; for San Francisco with 1761 tons of iron sup- 
plied by the Ebbw Vale Company. The St. Olaf has cleared 
from iff for Galveston with 410 tons of railway iron 
cupgeea ty the Aberdare Iron Company. The Royal C r 
has from Cardiff for New York with 1 tons of 
railway iron supplied by the Dowlais Iron Company. The 
Pactolus has cleared from Newport for San Francisco with 
1456 tons of iron supplied by the Ebbw Vale Company. 
The Victoria has cleared from Cardiff for Mobile Bay with 
1000 tons of railway iron supplied by Messrs. Guest and 
Company. The Wild Hunter has cleared from Newport 
for New Orleans with 1000 tons of iron supplied by the 
Blaenavon Jron Company. The L’Allegro has cleared from 
Cardiff for Taleahuano with 900 tons of railway iron sup- 

Company. The Fanvy has 
cleared from Cardiff for Montreal with 353 tons of railway 
iron supplied by Mr. R. Crawshay. 


Somerset and Dorset Railway.—\t is ex that the 
works in connexion with the extension of the Somerset and 
Dorset Railway from Everereech to the Midland at Bath 
will be commenced in March. 


The Forest of Dean-—The coal trade of this district is 
troubled by « strike, but trade is brick at the collieries not 
on strike. Other branches of local industry continue active. 

Monmouthshire Railway.—The traffie on this line presents 
a satisfactory i in the ten weeks i piem- 
ber 9, the amount of revenue collected was 34,0651, as com- 
pared with 81,2297. collected in the corresponding ten weeks 


of 1870, 

Trade at Briton Ferry-—A large vessel has arrived to 
load rails for the Briton Ferry Iron Works. Large quantities 
of Spanish and other iron ore continue to arrive, and a con- 
siderable increase in the ber of et using the port 
is observable. The introduction of the narrow © is ex- 
pected to prove highly beneficial to the communal interesta 
of the district. 

The Midland at Bath.—The Midland Railway Company 
is about to with the erection of new bonded stores 
near ite Bath station. The tender of Mr. Robinson, of 
Bristol, has been accepted for the execution of the works, 
which will involve an outlay of about 50001. 


Labour and Capital in Wales.—The steam coal colliers in 
the Cardiff district have not yet quite settled down, although 
the output of coal is increasing. There are also threats of 
another great strike in Wales. Altogether, the relations of 
labour and capital in the Principality can scarcely be regarded 
as satisfactory. 

Trade at Merthyr Tydvil.—Trade about Merthyr Tydvil is 
considered to have been rather less active of late. The busi- 
ness doing in bars and rails is still, however, satisfactory. 

Rhymney Railway.—The pects of this line are con- 
sidered to be improving, now that it has completed a con- 
nexion with the and North-Western. The amount 
of revenue collected to September 9, this year, was 12,817/., 
as compared with 11,0111. in the corresponding period of 
1879. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


> ~ he Et poco ot 
pig iron of every quality there was a good and 
market closed firm at last week's quotations. Makers 
are doing their utmost te heap the. Aeenses 

pressing demand. Shi e. 








Shipments sre activ 

The Finished Iron Trade-——There ie really 
to report in connexion with the finished iron trade. 
departments are busy. 

Strike of Tronworkers at Middlesbrough—Al\ the iron- 
Pook 5 ironworkers with one cr two e ions in the 
North of England are members of the Board i 
which has for its object the settlement of a 
an amicable manner. One of the main of 
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k. | soldering the joints of telegraph wires. The apparatus con- 


Lanerny with iron of a superior quality, and instead of 
continuing at work and submitting the question to the Board 
of Arbitration which consists of representatives of employers 
and employed they struck. To-day they are still on strike. 
They have had a meeting and have decided to ask the oper- 

on the Board of Arbitration (Mr. John Kane) 
te come and inquire into the matter. Mr. Kane is to visit 
M h to-morrow (Thursday), and it is very pro- 
babie that he will point out to the men that they have made 
a mistake in leaving work. They will probably decide to re- 
turn to their furnaces and submit the matter to the Board of 
Arbitration. 

The Nine Hours’ Movement.—So long has the unfortunate 
strike in the engineering trade at Newcastle for the adoption 
of the nine hours’ movement lasted that it has become « 
question of the importance, and is being discussed in 
all quarters. ing the past week little new has taken 
place. A few more foreigners have been imported by the 
masters, and a large number have left the factories and 
returned to the Continent. masters contrive to keep 
their tactories open, but the dissatisfaction amongst the 
foreigners who live at several of the works is very consider- 
able. The number of strike hands in Newcastle has been 
reduced, owing to men ining work elsewhere, to 1986. 
This week the have paid these men 8s. each. Meet- 
ings in favour of the men are being held constantly through- 
out the kingdom. All the trades unions are taking the 
question up and are subscribing to the nine hours’ move- 
ment. The men are very nt that they will yet obtain 
the nine hours. 

More Railway Facilities for Middlesbrough.— At the 
Middlesbrough Chamber of Commerce yesterday the desira- 
bility of improving the railway communication between the 
Hartlepool voal- field and the Cleveland district was again 
discussed. During the present year it will be remembered 
that a scheme having this object in view was rejected by a 
committee of the House of Commons, owing to a swing bridge 
across the Tees at Middlesbrough forming part of it 
Yesterday a committee of the Cham 
egpeiatel, and the 
subject as will enable the people of Tees-side to take the 
question up in a way that will insure success. 


FOREIGN AND COLONIAL NOTES. 
Railways in Tasmania.—Mr. Wylie, an engineer sent out 
by the Tasmanian Main Line Railway Company, has been 
making a flying survey of the line, and taking levels of the 
country. The Mersey and Deloraine Railway will soon be 
partially opened for traffic. 


Australian Mechanical Industry.—Messrs J. and A. 
Rodgers, of the Newcastle foundry, New South Wales, have 
recently contracted for three large 40 ft. engine turn-tables 
upon a plan designed by the eaeulal railway engineer-i 
chief. At present Messrs. Rodgers are employin 
forty men and boys; and in addition to their turn-table con- 
tract, they are effecting extensive repairs to the Government 
dredger Vulcanand the tug Doari which have been under- 

ing « thorough overhaul of their hull and machinery 

hey have also sundry other bridge and general ironwork 


oa 





Russian Steam Navigation.—The Russian Steam Naviga- 
tion Company's steamer Thighatcheff, has returned from 
Shanghai, after « continued outward and home voyage 
through the Suez Canal of a little more than five months. 
She brings a cargo of 66,000 lb. of tea; of the value of 
1,000,000 roubles. 

Northern Pacific Railway.—The directors of the Northern 
Pacific Railway have accepted from the contractor the road 
from Duluth westward to Crow Wing on the Mississippi 
river, a distance of about 120 miles. Track laying is being 
rapidly pushed forward, and in a short time he teed will 
be in running order across the entire length of Minnesota. 

The Ural.—The av level of the water in the Ural 
river it is stated, 1 ft. 2) in. withm the last ten 
years. delta was formerly much wider than at present, 
the river having 19 branches at its entrance into the Caspian. 
Now, however, 14 of these are filled up and the Ural empties 
into the Caspian by only five mouths. 


Intercolonial Railway.—The commissioners for the exe- 
caution of the Intercolonial Railway are pushing on the 
section from the terminal station of the Grand Trunk Rail- 
way of Canada at Riviére du Loup to within a mile of Trois 
Pistoles River—a di of 23 miles. Beyond this point 
the track cannot be laid owing to the bridge across the river 
—an extensive work—not bewwg completed. A locomotive 
recently made a trial trip overs bridge across the Du Loup; 
the bridge sustained the strain with a deflection of only } in. 
on the whole length which is about 300 ft. This bridge is a 
wooden structure, but nearly all the other bridges on the 
line will be of iron. 

Prince Edward Island.—An ocean steam ship company 
has been formed in Prince Edward Island for the purpose of 
trading by steamer direct to Liverpool. An order has been 
despatched to Glasgow for the building forthwith of a first 
class iron steamer to be ready to take in cargo in March, 
18732. 


ber of Commerce was | 
will collect such information on the | 





RECENT PATENTS. 

Tne following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(Ne. 2658, 104.) John William Fletcher, of Chester, 
patents a neat little portable apparatus for facilitating the 


sists of a small trough for containing the melted solder, this 
trough being partly surrounded by a perforated casing 
between which and the trough itself is placed the fuel for 
heating the solder. The fuel used consists of a mixture of 
sixteen parts of wood charcoal and six parte of nitrate of 
potash, these materials being finely ground, mixed with 
sufficient mucilage and moulded into cakes about 4 in. thick, 
and cross lined so that they can be readily broken up into 
eubes for use. It is stated that the apparatus enables 
soldering bits and fire pots to be disposed with, and there 
are, no doubt, numerous circumstances under which its use 
would be very convenient. 

(No. 2668, 1s. 10d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Robert Spencer, of 
New York, apparatus for disintegrating and de-sulphurising 
ores which we could not describe briefly. 

(No. 2678, 1s. 4d.) William Robert Lake, of 
Southampton-buildings, patents, as the agent of John 
Houpt, of Springtown, U.S., some complicated arrange- 
ments of condensers, &c., for steam engines, which it would 
be impossible for us to describe briefly. The plans included 
in this patent are stated to be improvements in those 
patented by Mr. Houpt, in April, 1870. 

(No. 2684, 10d.) James Shand, of 75, Upper Ground- 
street, Blackfriars, patents an arrangement for assisting 
engines over the dead centres without using a fly-wheel. 
According to this plan, the valve spindle is fitted with a 
piston working in a smal) auxiliary cylinder, the arrange- 
ment being such, that when the main crank is on a dead 
centre the pressure of steam on the valve spindle piston 
acting through the valve rod, on a crank from which the 
valve derives its motion, tends to turn the crank shaft in 
the proper direction, and thus enables the dead point to be 
passed. The valve rod thus alternately impels and is im- 
pelled by the crank shaft. We shall very probably illustrate 
these plans shortly. 

(No, 2704, 8d.) David MecColley Weston, of Boston, 
U.S., patents fitting pulleys, &c., with self-lubricating 
The annexed sketch will explain one mode of 


bosses, 


carrying out Mr, Weston’s plans. The pulley is made witha 
hollow boss into which oil can be introduced through the hole 
closed by the plug, g. At each revolution of the pulley, the 
scoop, 6, takes up a certain quantity of oil and delivers it 
on the uncovered portion of the shaft. Any oil working 
out at the ends of the boss is caught by the grooves, ¢, 
and returned by the action of centrifugal force, through 
the passages, /, to the oil reservoir. 

(No. 2709, 8d.) Giardinelli Spooner Kirkman, of Bat- 
tersea Rise, patents making timber struts or shores for 


buildings, &c., with a kind of enlarged screw jack affixed to 
one end so that the length of the struts, &c., may be readily 
adjusted. This arrangement, two forms of which we show 
in the annexed sketch, is likely to prove useful ia many 





instances, 


ANOTHER SHIP CANAL PROJECT. 


Ax old engineering scheme has been resuscitated, one for 
which Par! powers were sought as far back as 
the year 1841 ; it is that of cutting through the peninsula 
of Kintyre, in Argyleshire, for the purpose of establishing 
chiefly a new and easy route between the Firth of Clyde 
and the West Highlands by means of a ship canal. Why 
the pooect wae then chandensl wo are not aware, but we 
believe there are good reasons for resuscitating it, not- 
withstanding that there is the well-known Crinan Cana] 


Bast and 


the canal itself being 
‘ opinion of competent 
engineers there are no great practical difficulties to inter. 
fere with the ultimate realisation of the scheme, and yet 
the amount of money required for it—140,000/.—does seem 
@ pretty large sum for cutting 1} miles of a canal. The 
probable expense of the undertaking was estimated in the 
year 1841 at 120,000, but it is difficult to see how, even 
with the rise of wages during the last thirty years, 
20,0007. more should now be required, if we bear in mind 
the great increase of ¢ i skill, and the varied en- 
gineering appliances that have been brought into use 
during the same period. It has been suggested that two 
lines of steamers should have their calling places respec- 
tively at East and West Tarbert, and that the passengers 
and other traffic should be conveyed across the isthmus by 
means of a tramway. This might possibly do if the pro- 
moters of the scheme simply anticipated ordinary passenger 
and tourist and the accompanying traffic, but we can con- 
ceive of such a canal being extensively useful for Atlantic 
and the West of Ireland lines of steamers trading to and 
from the Clyde, and we doubt not that the promoters of 
the Tarbert Canal scheme anticipate such a traffic. There 
is no doubt that rounding the Mull of Kintyre is one of 
the most dangerous bits of navigation around the coasts of 
Britain, and it seems morally certain that the owners of 
sea-going vessels would much prefer such a canal as is pro- 
jected to risking the dangers of the south end of Kintyre, 
On the West Highland traffic there would be u saving of 
well nigh two hundred miles, and if that be expressed in 
money, there would be a large item to start with towards 
making a proper estimate of the probable return on the 
money invested in the construction of the canal. It has 
been estimated that the interests of somewhere about 
200,000 people would be affected by the facilities which the 
farbert canal would offer for ready and safe intercourse 
with Glasgow and Greenock, and other places upon the 
Clyde. Industries, which to the West Highlands are 
strangers, would doubtless spring up, owing to the readi- 
ness with which coal and other materials could be conveyed 
to suitable places, owing to the cheapness of the labour 
that could be obtained, and owing, likewise, to the facilities 
for getting access to large markets with the industrial pro- 
ducts. Wisely, we think, have the landed proprietors 
throughout the district of Kintyre acted in pledging them- 
selves to assist by their means in carrying out any well- 
considered scheme for accomplishing such objects as we 
have referred to. To the tourist such a scheme must be of 
great interest, as the scenery opened up is unsurpassed in 
Scotland for rugged and picturesque beauty. 








Tar Gaver Questios 1x Casapa.—The extent of railway 
with a 5 ft. 6 in. e in is computed at 2345 miles ; 
that with a 4 ft. 54 in. gauge, at 593 miles; and that with a 
3 ft. 6 in. gauge, at 104 m It must not be inferred that 
all this extent of line is set quite in actual operation. The 
Intereolonial Railway is being constructed on the same 
gauge as the Grand Trunk, viz., 5 ft. 6 in. 

Frioops 1s Inpta.—There have been very alarming floods 
in the Punjab and in Guzerat. Railway bridges over the 
Jumna, beyond Saharunpore and over the Leas beyond 
Jullundur have b impassable, and passenger and goods 

between Saharup and the Beas 

le bridge across the Beas was, indeed, 

broken down and a train was precipitated into the gulf 

beneath. About 180 yards of the Punjab Railway on the 

Jullundur side of the river was also carried away by the 

flood. Happily there does not a; to have been any lives 

lost by the falling of the train into the Beas; when 

the disaster happened almost every one had left the car- 
riages. 


Waren Surriy von West Catpgr.—Owing, in great mes- 
sure to the locati the fi works of Y¥ ’s Paraffine 
i est 
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TRACTION ENGINE WHEEL. 


CONSTRUCTED BY MESSRS. CLAYTON AND SHUTTLEWORTH, ENGINEERS, LINCOLN. 


Ws give, above, engravings of a form of wheel for traction 
engines designed and recently patented by Messrs. Clayton 


and Shuttleworth, of Lincoln. In this wheel the tread is 
constructed of a number of separate and independent “ tran- 
somes” or “ transverse sole or bearing plates’ having their 
a and lower surfaces parallel, these transomes being 
placed transversely across the rim of the wheel, and being 
connected with it ai suitable intervals—so as not to be in 
contact with each other—by means of a central bolt, having 
a hemispherical head which fits into a corresponding socket 
in the transome. The bolt just mentioned then passes through 
the tyre of the wheel, and is held in position by a cottar 

ring upon concave and convex washers. By this means 
a ball and socket or universal joint is formed which enables 
each transome to roll or adjust itself to any requisite angle 
upon the tyre or rim and thus accommodate itself to the 
irregularities in the surface of the road, much in the same 
way that the ancle joint acts in the human foot. The 
surface of the tyre or rim of the wheel is rounded so 
4s to form a segment of a sphere in order to facilitate this 
play or adjustment, and a cushion of india-rubber or other 
suitable elastic material is interposed between each tran- 


some and the tyre or rim of the wheel to permit a more per- 
fect play. 

In our engravings A is the nave of the wheel, and B a 
wrought-iron rim to which are connected at convenient in- 


tervals the several transomes or bearing plates, CC, placed 
transversely across the rim. 


rum and the transomes is effected by means of the bolte, D D, | 


formed with hemispherical heads, d, which fit into corre- 


ponding! shaped cups or sockets fermed in the centres of | 
sey i 


transomes. Between each transome and the rim 

of the wheel there is interposed a block or cushion 
| apy her sepen EE. The transome and its ‘ 
» are held close up to the rim by means of ao spiral spring 
F, surrounding the belt, D, which sprin end 
“gainst the inner Surface of the rim, and at ite end 
against a loose collar, f, which is slipped on and 
one in place by means of a cotiar, g. A series of 
the rim or 


a 


its 
to 


Z 


tyre serve to seperate the several transomes from 


This connexion between the | 


ribs or projections, G, formed on or attached to | 





, each other. In conclusion we may state that we understand 
that Messrs. Clayton and Shuttleworth are now subjecti: 

| the wheel to a practical test, and we trust in due time to be 

| able to give particulars of the results. 





THE UNIVERSITY OF EDINBURGH. 
Tue fact that the recent meeting of the British Associa- 
| tion was held within the walls of the University of Edin- 
| burgh, coupled with the fact that the mechanical science 

section was presided over by the Baxter Professor of En- 
| gineering, naturally directed attention to the chair esta- 

blished through the munificence of Sir David Baxter, Bart., 
of Kilmaron. That chair may be said to be, in a measure, 
one of the fruits of the agitation which arose out of the 

Paris Exhibition of 1867, an event which was the cause of 
| @ great many valuable letters being written by scientific 

men urging the importance of efforts being made to pro- 

vide |a thorough system of technical edacation for the 
| rising generation, and for skilled artisans generally. Sir 
David Baxter, an eminent Forfarshire manufacturer and 
merchant, taking a deep interest in the educational facili- 
| ties afforded by the University of Edinburgh, was induced 





to give a sum of 50002 to endow a chair of engineering | 
and mechanical science in that university, providing that | 


the Government of the day would also give some material 
aid for the maintenance of such a chair. There was no 
good reason why Edinburgh should not be on a similar 


places in respect of engineering education ; and the Go- 
| vernment, acting on the principle of helping those who 
| help themselves, ultimately agreed to aupplement Sir David 
Baxter's munificent endowment by an annual grant of 
2007. The salary of a professor being thus tolerably well 
provided for, the next thing was to secure the services of 
| a gentleman who could perform the duties of his office in 
such a way as to show that the new chair was one of the 
necessities of the times. Mr. Fleeming Jenkin, F.E.S., 
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duties of which embrace a fortoight’s 
together with a fortnight’s work in the field. The students 
of this class remain all day in the 
to the use of the theodolite, the level, the sextant, the 
tie compass, and all ordinary surveying instruments. 
work in batches of four, each batch having its own 


brackets, bearings, cranks, ropes, chains, wires, &c. 

(5.) Application of mechanical principles to combined 
structures, especially roofs and brid 

(6.) Construction of roads, railways, and tramways. 

(7.) Principles of dynamics; Newton's laws of motion; 
conservation and transformation of energy. 

(8.) Application of the principles of dynamics to prime 
movers, especially locomotives, 

(9.) Manufacture of telegraph cables, apparatus, &c., 
or some other manufacture. 

The other year’s course of study embraces the following 
subjects : 

ee Statics, as in the first year’s course. 

2.) Application of statice to the determination of fric- 
stability, 
8.) Hydrostatics. 
4.) Construction of water works and drainage works. 
5.) Harbours. 
83 Application of kinematics to machinery, illustrated 
by millwright work. 
se Dynamics, as in first year’s course. 
(8.) Steam and the condensing steam engine. 

(9.) Water wheels and turbines. 

(10,) Manufactures. 

Since the Baxter Professorship was instituted, engineer- 
ing students have been declared for the in 
science conferred by the University of Edinburgh. For 
the degree of bachelor of science two examinations are held, 
| the first embracing natural philosophy, and 
| chemistry; and the second, mathematics applied to me. 
chanics, engineering, and drawing. In order that an en- 


philosopby, or telegraphy. 
The uni authorities recommend « certain course 
of stady for students to pursue, 


engineering especially with 
a view to take a science degree in the engineering. It is 
three years’ course, and is as follows ; 
Ist Year. Mathematics, geology, wing. 
In this year there is time for the students to take the 
English, Latin, logic, or any other general culture class. 
2nd Year. Mathematics, natural philosophy, engineering, 
mechanical drawing. 
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Srd Year. Surveying and levelling, natural philosophy, 
It will thus be seen that a most complete course of in- 
struction is provided in the University of Edinburgh for 
such persons as aim at entering the engineering profession, 
either in the mechanical or the civil branch; and the ar- 
whereby engineering students may secure & 

university degree are of the most liberal character. 

Of course, it can scarcely be expected that all the ar- 
rangements connected with the Baxter Professorship are 
such as would be deemed desirable, considering that it bas 
only beem *o recently instituted. The holder of the chair 
receives as remuneration for services rendered, the interest 
of 40002 of the Baxter endowment, supplemented by 2001 
per annum from the Treasury, and the students class fees. 
For a gentleman of the professional eminence of Professor 
Jenkin something more would seem to be desirable, if not 
even necessary, in the way of remuneration. At present he 
teaches mechanical drawing as a sort of hobby, but if he is 
to attend to his professional duties, as he ought, it is clear 
that he cannot devote mach time to such teaching, and it 
seems to us that a qualified assistant at, say, 1001 a year, 
is a sine gud non. Then, again, in order that the engineering 
class may be made thoroughly efficient we should think a 
proper class room one of the first necessaries. It it not 
right that any one room in the university which confers 
such distinction on the Scottish metropolis should be jointly 
held by three professors. When such is the case and the 
three professors lecture in it in succession, how is it possible 
that they can do the full measure of justice to their respec- 
tive classes, even in the way of showing proper models, 
diagrams, &c.? The unjversity buildings are apparently very 
extensive, but they certainly are not sufficiently complete 
for the many and varied causes of iostruction required in 
our present advanced stage of civilisation; and it surely 
cannot leng be the case that the professorial instruction in 
one of the most civilising departments of learning shall be 
conducted under such difficulties as Professor Jenkin has 
now to contend with. 

The subject of electric telegraphy and telegraphic en- 
gineering has never yet attained that prominence in avy 
one of our educational systems that its importance demands ; 
but considering the special professional qualifications and 
antecedents of the Baxter Professor we believe that the 
autborities of the University of Edinburgh and the Govern- 
ment would do well to consider the propriety of instituting 
a distinct course of lectures and practical demonstrations on 
that subject, We doubt not that Professor Jenkin would 
gladly undertake the necessary duties. But, of course, con- 
siderable funds would be needed in order te accomplish the 
werk properly. For the instroments at starting something 
like 10007. would be required, besides some 200/. or 8001. 
annually for new instrameats and laboratory expenses ; 
while a sum of 400/. or 5004 per annum would also be re- 
quired for the salaries of the profeasor and his assistant. 
Still, it is pot an impossibility to establish a thorough school 
of telegraphy in connexion with the Baxter Chair of En- 
gineering; and we need scarcely say that we ardently 
hope that an effort to establish such a new educational 
feature for our profession will be made forthwith. 


ON THE USE OF PULVERISED FUEL* 
By Lieutenant C. E. Derros, U.S. Ordnance Corps. 

Having been invited by Messrs. Whelpley and Storer, of 
Boston, to visit their establishment, and examine their new 
method of applying fuel to metallurgical and other purposes, 
I have been so profoundly impressed with the aes of the 
experiments witnessed, that I take the liberty to lay before 
the society a diseussion of the subject. Jheir method con- 
siste in pulverising the coal to an extreme degree of fineness, 
and blowing it into the combustion chamber, where it is 
ignited and burned in the air which floats it. 

The i¢ idea involved in this process is not new, for it 
has, during the last forty years, been. made the subject of 
numerous patents in England,¢ and possibly eleewhere. But 
to most practical minds it will certainly appear to be new, 
and will at first receive the hasty judgment passed upon new 
ideae. Yet nothing can be more certain than that the 
principles upon which are based the claims of superior 
economy and efficiency in this mode of utilising fuel, are 
entirely sound, and are demonstrable by well-known laws 
of thermodynamics, and by practical considerations familiar 
to every educated engineer. Although known to some of the 
highest class of engi , and red by them as “ theo- 
retically sound,” yet it has received particular attention in 





* From the Journal of the Franklin Institute. A paper 
recently read before the Franklin Institute. Being an ex- 
amina’ of the method of applying pulverised fuel to fur- 
nace* and boilers invented by Meters. Whelpley and Storer. 

+ Im the year 1881, one J. S. Dawes took ont an English 
patent for applying nets fuel to the blast furnace 

the tayeres. It proved unsuccessful, owing doubt- 
less to the fact that the agency of fuel in the blast furnace is 
chemical as well as physical. In 1846 a patent was taken 
out by one Desboissiers, for pulverising fuel, and blowing the 
dust into the furnace, but t h the conception involved 
some correct ideas, the machinery was totally impracticable. 
In 1854, Mouchel suggested the injection of powdered fuel 
and ores, either separately or together, upon a hearth, or 
inclined plane of a cast-iron box, heated by waste heat from 
other furnaces. Mushet 1, in 1866, to use pulverised 
coal, carried by the biast into a reverberatory furnace to pre- 
vent Peeling ay tnd v — Rew x! intermediate inven- 
tions have in England but no progress made, 
owing to the difheulty of pulveriaing. 





but few eases, owing to the want of practical means of 
ing it into effect. invention of Messrs. W 
Storer has overcome this ica! difficulty ig a manner so 


surprising @ it seems worthy 
The defect which has hitherto 


beet 


fan with the following 

put 18 in. — about 

ning at b , one end 

journal. The he is divided into two 
#0 that, really, we have two fans 

their boxes communicate by a hole in 

the shaft. The fan at the closed end 

form and function, a blowing fan. The 

The coal is fed into the open 

chamber, is caught by the swiftly re- 

reduced to powder, and is then inl 

the diaphragm, whence it is expelled by 

ordinary tangential pipe along with the blast. The coal 
in the form of coarse grave! ; it is delivered as fine ag 


mere statement of the facts in the case at first a 
. Had person, who never saw or heard 
poo pre ace as to what 
ceding coal into such an apparatus, 
have predicted the results ony 
obtained. It would have been quite natural to expect a lit 
splintering of the coal, and the opeody clogee of the 
pulverising chamber, or the n of the whole 
machine in its efforts to clear itself of its contents. But as 
the truth is quite otherwise, we may well ask by what kind 
of action is the coal reduced to powder? It is not ground, 
for the machine is expressly constructed to avoid a grindi 
jon, the being in no case nearer to the wails of the 
i doeg the coal seem to be 
her by splintcring against the iron sur- 


such action erp on at | ge 
when it and 


reached a 8 
te one, it cannot 
terial extent. The only explan 
that notatall satisfactory, is that in thy 
nD by the swift rotation of the 


icles cl sly together and triturate 

ip some measure by the ap- 

unter microscope. But whatever 

in that the coal is pulverised to an ex- 

ave watehed this machiue for hours, and 

be fed under my own eye, and the pro- 

bag, of Which I submit a sample. As 

imate by microscopic measurement fully 

of the particles are less than 4, in. in 

jeter, and pone exceed gh, in. From the open end of 
pipe it floate away in a dense cloud of smoke, and, 
enough, not a black smoke, but of a reddish brown 
ikingly from the jet black of coal. This 

_@xtreme minuteness of sub- 

of it. The still more asto- 

mom reducing quartz, ores, 


reatter. 

funetion ; is machine is a double one. 
It_pulverises. 1 uel delivers it, along with the blast, 
into the pte ner ang by a single and indivisible 
operation. is combination of two acts into one is of vital 
importance, and may be said to constitute the central idea 
of the ey Nain of the process. It would otherwise 
be useless for metallurgical or even for calorific purposes. It 
removes at a single coup the two most formidable obstacles 
which have hitherto jen Bas the use of pulverised fuel im- 
practicable. Another feature of high importance is the me- 
chanism for regulating the supply of air and coal. The in- 


ventors have devised an excellent apparatus for this purpose, | 


which controls both with precision; but as this is merely a 
matter of mechanical detail, I presume it will be taken on 
trust, and a description of it is omitted. I shall confine 
myself to a description of the functions performed by it, 
which are greater than would at first appear. The pulveriser 
seems to be governed by very definite laws, and a precise 
practice in the amount of work it can with economy. 
A machine, working upon a given fuel, will have its efficiency 
modified by three variable conditions : 

Ist. The velocity of the shaft. 

2nd. The quantity of coal introduced. 

8rd. The quantity of air introduced. 

1. With regard to the first condition, practice has shown 
that there is a uniform, or nearly uniform, velocity suitable 
to every machine, which may be set down at about 10,000 ft. 


minute for a point on the peri of the paddle, which, 
Co 18-inch pulveriser, would Ge"thoae 2100 or 2200 re- | 8S 


volutions minute. If the s then the 
coal will less thoroughly pulverised and will burn im- 
perfectly and wastefully in the furnace. If the speed be in- 
creased, the fineness of the dust will also be increased, but 
the power required to attain a higher velocity increases in a 
very ratio, and the i fineness of the product is 
not iently advantageous to compensate the cost of in- 


creased . 

2. The feed of fuel will of course be determined primarily 
by the requirements of the furnace, and the minimum 
quantity which will effect the desired temperature will, in 


each case, be re 7 meen, gas po If the fuel be | 


diminish os sas el be theechids (1) the vorpes fucl wil 
burn to waste; (2) the effort of the machine to clesr itself 
from an overwhelming supply will absorb more power ; and 


3) drive out the coal before it is sufficiently pulverised—in 

wef, the result being, more power and more fuel consumed 
less heat develo 

t of air admitted should be sufficient to float 

ily the pulverulent coal, but ne more. If excessive the 

increased draught through the pulverising chamber wil] float 

out much larger i than can burn sufficiently, 

; ly speaking, it is advisable to keep the supply of air 

In any event it will be necessary to supply air 

air-pipe, because, if a sufficient 

d through the machine, it would carry 

iently reduced, and moreover, in special 

Q : to use hot-blast, which 

be furnace through a separate pipe 

werlset being always cold. Air enters 

| the : : inlet, and along with the 

| coal.’ as is also the feeding 

apparat instantaneous contro| 

| over the of being able to 

stop a : 7 ad genew it in full force 

| as qui a. by the mere 


| motion. a valve, or h go great as to need the 


merést mention in order to be app 
The pulveriser has been ied by its inventors to a 
pyr of purposes, of which two, which seem 
to afford the widest range for advantages, viz., its 
ication to the reverberatory » and to the steam 
ce. —This 


r. 
I. Pulverised fuel im the reverberatory furna 

application does not involve a radieal change im the struc- 

ture and design of the furnace; the chief alteration being 


this | the omission of the fireplace in its present form. Instead ot 


constituting a large proportion of the entire structure, and 
| of prime importance, it is reduced greatly in size, and per- 
forms subsidiary functions. It is employed, at first, to raise 
the temperature of the wails to redness around the coal 
tuyere, which is necessary in order to ignite the dust as it 
enters the furnace. Subsequently it is kept closed as tightly 
pe ages Ee gt aang in it serves eee 20 Catasice 
the air, which filters the doors, to supply a 
small quantity of carbonic oxide. This small supply of in 
flammabie gas materially assists and insures the speedy igni- 
tion of the coal dust.* The gas generator is supplied with 
anthracite culm, of which it consumes only about 30 Ib. per 
hour. The pulveriser is located a few feet behind the gas 
nerator, and the coal tuyere enters the back wall of the 
| furnace, pointing directly over the fire bridge, The air tuyere 
| is loeated just the coa] tuyere. The theretore, 
is reduced to a hearth, with the pulverising machine im the 
stead of the old fireplace, 

In discussing the comparative, theoretical merits of this 
Method, and grate burning, some preliminary considerations 
pe proper. It is necessary to mindful of the fact that 

unt of heat, that is to ¢ay, the number of units of 
veloped by the complete oxi ofa given quantity 
jel, of a particular constitution, is. comstant quantity. 
It not under what ci oxidation takes 
| place, W explosively, as in the ease of comming|e:d 
gases, or by that slow ustion whieh sometimes requires 
| years to atvomplish, the gross amount is always the same. 
But we are dealing chiefly with temperatures in the rever- 
beratory furnace—a matter in which quantity of heat is only 
one of several equally essential conditions, any one of which 
| may be so varied as to occasion widest variations in tem- 
| perature. Thus, the imerement of temperature produced in 
a body of gas by the accession of a given quantity of heat, 
will vary inversely as the volume of that gas—also inversely 
| as the specifie heat of the gas. Hence it appears that if we 
increase the volume of gas (or solid ether), through which 
the heat is to be diffused, we diminish the temperature ; or if 
we impart given quantities of heat to given volumes of 
| gases, the temperatures will vary inversely as the specific 
heats of the gases. These facts are familiar enough to 
every student of thermodynamics, and are mentioned merely 
for the sake of continuity in the argument. 


| (To be continued.) 











| Wear ayy Tear ov Ratts.—The Melbourne and Hobson's 


Bay Railway was laid in the first instance with rails weigh- 
| ing 55 Ib. per yard. The weight of the engines used upon 
| the line was under 26 tons, but the rails failed in less than 
| three years. The line was relaid about 14 years since with 
| tails weighing 75 lb. per yard, and these were in good order 
|g year since. The St. Kilda branch of the Melbourne and 
bean el eb 
| rails weighi . to the y in tudina 
| sleepers ; is tone then two years these rails had to be taken 
| up. and the line was relaid with rails weighing 75 lb. and 
| 80 1b. a yard. These were @ year since in good condition. 


| Rartwaxs 1s Naw Sovrm Wares —The New South Wales 
| Government recently carried a resolution in the islative 
| Assembly of that colony (by 17 to 4) affirming the desirability 
| of gp 1,900,0007. sterling for extensions of the exist- 
ii lines New South Wales to Yass, Orange and Tam- 
worth. The resolution was carried in committee of the whole 
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BAUSCHINGER’S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 
(Continued from page 152.) 

(¢) Compression. One of the peculiarities of the 
link motion consists in the premature closing of 
the exhaust. The period at which the escape of 
the steam in front of the piston is cut off before the 
latter has reached the end of its return stroke, 
depends upon the amount of angular advance of 
the eccentric, and also upon the amount of inside 
lap on the valve. This latter element, however, is 
less desirable for this purpose than in order to 
prevent an untimely opening of the exhaust port. 
As a natural consequence of this |phenomena com- 
mon to all valve motions with a single slide valve, 
the steam remaining in the cylinder at the instant 
when the escape is cut off, becomes | compressed 


between the piston and the end of the cylinder, 
bs) 
G0 4 
“~y 








| the smooth working of the locomotive engine. We 
shall now consider the advantages of resaion 
in the order as demonstrated by Professor Baus- 
chinger ; in doing so, however, we have to risk the 
| recapitulation of well-known facts. 

In locomotives, the capacities of the clearance 
seg and the steam ports are relatively larger 
than in most other steam engines, on account of 
the higher speeds of the former. These spaces 


| must be filled at the commencement of the stroke, 


| by high-pressure steam, which is obtained either 
by taking a supply of live steam from the boiler, 
or by compressing into the clearance spaces the 
low-pressure steam that still remained in the cylin- 
der at the closing of the exhaust port. Accord- 
ing to the latter process, a certain quantity of 
steam is saved at the expense of increased back 


pressure. It should be borne in mind, also, that 
a, the total heat of 

. § , the compressed 

~< | Steam increases 

with its pressure, 

and as this latter 

approaches the 

boiler pressure 


the temperature 
of the steam in 
compression must 
also have been 
raised from that 























of about atmo- 

spheric pressure 

to nearer the 

temperature of 

the boiler steam 

3 —. These 

‘ changes of tem- 

20 hig. 26 pinbiare which 
r the steam under. 
70 N goes will affect 
60 iN the surface of the 
\ metal with which 

50 \ the steam is in 
AX" contact during 
40 the period of com- 
30 ‘soar 2 it fol- 
ows from this 

20 ; that the ends of 
| # | the cylinder prin- 

10 cipally compris- 
——. i | ing the clearance 


thus undergoing a change of volume which is shown 
in the indicator diagram by a rapid rise df the line 
of back pressure. ‘The amount to which the com- 
pression will rise is regulated by the caparity of th 
clearance space and the steam ways, but indepen- 
dent of these considerations, the back pressure, or 
rather the compression line, may rise—under special] 
circumstances — much above the initial cylinder 
pressure and even above the boiler pressure, as we 
the course of this 


shall have occasion to show in 
article, 

We have already seen that with the shifting link 
motion the lead increases rapidly as the link ap- 


proaches mid-gear ; but since increased lead pro- 
duces also an increase in the effect of the inside lap 
on the valve, the amount of compression will, 
therefore, be correspondingly augmented towards 
mid-gear. An inspection of the indicator diagrams 
taken from locomotives having valves with the 


proportions commonly adopted in German practice, | 


will show, in fact, that at high rates of expansion 
the period of compression extends over fully 50 per 
cent. of the length of the stroke. With the four 
engines, which we have already mentioned as being 
fitted with the double-valve motion, on the con- 
trary, the compression has nearly been dispensed 
with altogether (see diagrams published on page 


52 of the present volume), and the small amount | 


of it which remains is constant for all degrees of 
expansion. as is also the pre-admission in all these 
cases. ‘ihe work absorbed in compressing the 


steam before the piston is clearly shown by the | 


area cut off from the indicator diagram, which, 
with the shifting link motion, bears a considerable 
proportion to the total area included in the diagram. 
At first sight this diminution of power would ap- 
pear to constitute a direct drawback of the ordinary 
valve gear, and, in fact, the relative value or ne- 
cessity of compression is very diversely appreciated 
by engineers; under the ordinary conditions of 
working, however, the compression afforded by a 
properly constructed shifting link motion is rather 
& valuable feature, and one of great importance for 


spaces must ac- 
quire a higher temperature than those parts 
where expansion only takes place. ‘This is an im- 
portant consideration, since the fresh steam from 
the boiler comes first in contact with these spaces, 
and by touching surfaces which have thus pre- 
viously been heated, as it were, by the high tem- 
perature of the compressed steam, less heat will be 
abstracted from the fresh steam, and therefore a 
less amount of water will be deposited in the 
cylinder. 

Another advantage offered by the employment 
of compression consists in the smooth working of 
the engine at high speeds; a cirenmstance which 
reduces greatly the wear and tear of the working 
gear. As the piston approaches the end of its 
stroke, the compressed steam forms a kind of 
elastic cushion, which is well caleulated to absorb 
the momentum of the reciprocating parts at that 
instant, The pressure due to the momentum 
of these parts will, of course, depend upon theix 
weight and the speed of working, increasing directly 
as the square of the speed. These data being given, 
the amount of cushion of steam, or the pressure 


| which will be required to counterbalance the quan- 


tity of work stored up in the reciprocating parts, 
can easily be ascertained; it follows, from this, 
that the compression should decreas@ rapidly as the 
speed diminishes, and that it should be a maximum 
at high speeds. As we have seen before, this con- 
dition is fully accomplished by the shifting link 
moon. 
We will next examine the relation which the 
| actual curve drawn by the indicator bears to the 
theoretical curve of compression laid down accord- 
ing to the same laws as the theoretical curve of expan- 
sion. Figs. 23 and 24, on page 151 of the present 
volume, show two diagrams in which the theory of 
| compression has been similarly developed as that 
| of expansion. In Fig. 23, the line (— +—-+ — +) 
| denotes Zeuner’s theory, provided that the steam 
| contained 40 per cent. of water; while the theo- 
retical curve, according to Mariotte, is indicated by 
|a dotted line (—--—-—--- ). In Fig. 24, the latter 





curve only has been laid down. As will be seen, 
the departure of the actnal curve of com: 

from the theoretical curve is equally wide as in the 
case of expansion, and here again the simple law 
of Mariotte, viz., the volume of the retained steam 
being inversely as the pressure, comes nearest to 
"me age results, It will not be difficult to account 
or the phenomena that the indicated compressed 
curve should be below the assumed curves, During 
the period of exhaust the surfaces of the cover, 
piston, and cylinder have become materially cooled ; 
when the exhaust port closes, the pressure and 
temperature of the retained steam rapidly rise ; 
the temperature of the metal in contact with it 
rising simultaneously, but owing to the surface 
being large in proportion to the quantity of steam, 
a portion of the steam will be condensed. This loss 
of compression pressure is attended, on the other 
side of the piston, by a corresponding gain of total 
useful pressure, thus the departure of this curve, 
as well as that of the actual expansion line below 
and above the theoretical curves respectively, shows 
a proportional increase of the power exerted by the 
engine, which is clearly demonstrated by the in- 
crease of area included in the indicator diagram. 
The foregoing considerations induce Professor 
Bauschinger to conclude that although the value of 
compression will not be the same for all engines, 
the presence of this element is far less injurious to 
the economical working of the engine than would 
be anticipated by mere theoretical investigation ; 
the evidence supporting this deduction will be 
further developed in the following chapters, when 
the duty given off by the steam in the cylinder will 
be considered, 

It has been remarked at the beginning of this 
article that the line of compression will rise—under 
special circumstances—above the initial pressure ; 
pre-supposing, of course, that the valve is so ar- 
ae that it cannot be forced off its seat. As 
examples of these phenomena we reproduce two 
diagrams, Figs. 25 and 26, taken from the second 
notch of engine D, the admission of steam being, 
at the hind cylinder end, 14 per cent., and at the 
front end, 27 per cent. of the length of stroke ; the 
other data referring to these diagrams are contained 
in the subjoined Table : 
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~ As illustrated in the annexed diagrams, the rise 
of the line of compression above that of the initial 
steam pressure produces a peculiar twisting of the 
indicator curve; of course, this action can only 
take place when the link is cutting off short, and 
when the amount of compression is consequently 
at a maximum, and to cause such an abnormal 
excess of the back pressure over the initial pressure, 
the latter must have been reduced either by the 
regulator being insufficiently opened, or by the 
boiler pressure having fallen considerably below its 
normal height. The effect of each of these causes 
is shown in Figs. 25 and 26. When the former dia- 
gram was taken, the boiler was tolerabl; 
high, but the steam was — wiredrawn through 
an opening but one-fourth the full regulator 
opening; in diagram Fig. 26, on the other hand, 
the regulator was fully open, the steam pressure in 
the boiler, however, had fallen to but 48Ib. per 
square inch. It is self-evident that this action in 
the cylinder is very objectionable, as involving 
loss of effect ; in computing the above diagrams, the 
area contained in the loop at the end of stroke, 
denotes negative work, as it were, and should be 
subtracted from the total area inchuded in the in- 
dicator diagram. Provision should, therefore, be 
made, in all eases, to allow of the valve being 
slightly forced off its seat and thus affording an 
escape for the steam. 

We have, thus far, completed our cursory ez- 
amination as regards the form of the indicator 
curves obtained ig saa renown ad the 
following paragra our epitome wi ¢ on 
the secdaumaane at steam and fuel, and on water 
and steam consumption. 

(To be continued.) 
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VARIABLE EXPANSION GEAR. 


DESIGNED BY M. LUCIEN GUINOTTE, DIRECTOR OF THE MARIEMONT AND BASCOUP COLLIERIES, BELGIUM. 
(For Description, see opposite Page.) 
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5 on expansion ot the two 
valves N from the 
VARIABLE EXPANSION GEAR. ie 1Sdrer UW perpen Oddo 
poin' w : y 
DESIGNED BY M. LUCIEN GUINOTTE, MARIEMONT AND BASCOUP COLLIERIES. BELGIUM. | & °° #°me Point, 3 in the line, fend pesteng thi line 
by an emsoemh, 6B, ogee Se 0. See me Sah 
draw N lel to line. Q and draw the line, F, F. 
matron, with regard to azls, 1G, to the line, 47. 
or nts 
ine, F, Fy, thus determined, it can be easily 
shown that : 
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admission port is closed, and when the edge r’ ( Fig. 2) bas 
Seaeiy Suebes, Seeen he See # by a distance equal to rg 
(Fig. 1). 

The system of expansion gear devised by M. Guinotte 
consists in « realisation of the variable expansion which 
would be obtained if the centre of the eccentric driving the 
expansion valve could be moved at will along this line, F ,, F, 
in the manner we have supposed above, this line being laid 
down by means of a diagram for each particular case in 
which it is intended to employ the system. This diagram 
gives for each degree of admission the minimum movement 
of one valve on the other. 

To construct a variable expansion gear on the system 
| above explained—and which consists in varying, according 

to a certain law, the an le and the radius of the eccentric by 
AmosGst the exhibits to which we have referred briefly ; crank shaft so that its centre is at 8 when the crank is in the | os in as gue wk aes cee at ee 
in our accounts of the International Exhibition, many of | position just mentioned. The — of the sliding block | .. viable ecle ih. te to explain a second prin- 
our readers will remember a very ingenious arrangement of | in the link G, is governed by the expansion lever, L, this | .: 01, which not only forms the key to the system designed 
variable expansion gear for vadien engines of which a large | lever being coupled to the rod, &, by means of the link, d. be a Guinotte, but also explains all the combinations to 
model is shown in that department of the exhibition devoted | By comparing the diagram Fig. 1° with Fig. 3 on the which it gives riee, ead the ans 46 whieh 
to miscellaneous inventions. The expansion gear to which | opposite page, it will be seen that if the sliding block |; . shies to be obtained for each particular case which may 
we refer is one designed by M. Lucien Guinotte, the director | is at 2,, the admission will be mil, while if it is placed | nt itecl. 
of the Mariemont and Bascoup collieries, Belgium, and we | at z,, the admission will continue for a period corresponding | Por this purpose we shall refer to Figs. 3 and 4, page 200 
this week publish a two-page engraving showing a winding | to a movement of the crank from M, to M,, and thus it | in which the crank is at M,, and OQ and OS ase the posi- 
engine fitted with this gear, and also give other illustra- | follows that the point of cut-off may be varied from zero to tions of the bwo eccentrics governin the movements of the 
tions explaining its general construction and showing dif- | full stroke and any desired ys of expansion attained | points, g and s, of the link. Now if the eccentric rods, Q 
ferent applications of it. Before describing the winding according to the position of the block in the link, G. Inex-| 0. 65 'sse sufficiently long, and if the curvature of the link 
engine with its gear in detail, it may be desirable that we | plaining further the details of this gear we shall follow the | 5. «+' too great (a state of affairs which can always be casil 
should explain the leading features of M. Guinotte’s plans. | geometrical method so fully explained by Professor Zeuner, obtained by giving sufficient length to the rod, k, whic 

The system of expansion gear designed by M. Guinotte | 2 his treatise} on valve gear. determines the radius of the curvature of the link) there may, 
is one which enables the point of cut-off to be varied from In Fig. 1 let the eccentric by which the main valve is | without appreciable error, be substituted for the geometrical 
zero to full stroke, while it can be made suitable for an | driven be represented by ite radius, O D, the crank being sup- | movement of the are, 2, z,, that of the straight line, qs, 
engine which is always running in one direction, or an en- | posed to be at M, ; and draw O d symmetrical with O D, with | passing through the centres of the joints coupling the ecceu- 
gine which is reversed from time to time. The degree of | régard to the axis 1G. Next upon Od as « diameter | trie “2 to the links. 
expansion, also, may be adjusted either automatically ac- | describe the circle, a), 4,,@, . +» - having itecentreat ¢;| It may then be easily demonstrated that any point, ¢, in 
cording to the load on the engine or by hand. Referring | and with O for a centre describe the circle, r,,7,,7, - -- +} the line, qs, dividing this line into two parts, stand ¢ ¢, 
to the illustrations it will be seen that M. Guinotte employs | having a radius equal to the outside lap of the main valve. | will have the same motion as if it was driven directly by an 
two slide valves, the one working on the back of the other, | This lap is represented by o’ r’ in Fig. 2, in which figure the | eccentric having the radius and position, O T, the point, T, 
the second or expansion valve, , Bt either made in one | centres of the valve and ports correspond. Drew the radius dividing the line, Q 8, in the ion : 
piece, or, if for eonvenience of construction it is made in | O Q, and when the crank is in eo caper the edge, r’, of QT: T&=¢t: te. 
more than one piece, the parts are connected so as to move | the main valve will cover the cy port by an amount) We may, in the same way, determine the movements of 
together as a single piece, there being no variation of the | equal to rg, Fig. 1, and the expansion valve may then | other points, 2’, J, on &e. of the link by the proportions ; 

8 





























distance between the edges of the valve. uncover the port in the main valve without there being any ,8:8Q=-2/, 8:49 
Figs. 3 and 4, on page 200, represent the general con- | danger of steam being readmitted into the cylinder after the LS :8Q= Us:eg 
struction of M. Guinotte’s gear for an ine which is always | cut-off had taken place. : F 8Q :QF,= #q : 2's, &e,, 
run in one direction. In these iguece the esonk is supposed | From the same centre, O, describe @ circle, ¢,¢, ¢,, - - -| the results being that the te, 2’,, U’, 8, t, g, 2q, &e., on 
to be on the dead point at M,, and the direction of rotation | with a radius equal (see Fig. 2, 200) to the distance | the line, ¢ #, have respectively moveménts prided a the 
is indicated by the arrow. The main slide valve is driven by an | between the face, Y, of the main valve and that marked Z | line, O Mj, from the points, ¥,, L, 8, T, 3» He. te, then. 
ordinary eccentric having its centre at D, while the expansion the sliding block be #0 placed in the link as to to 
valve has its motion communicated to it by a rod, k, which ‘ ; 7 the different ts above named, the ex valve will 
connected We much regret that in consequence of an accident to Savy fenpentel te 8 inovemints sodier be which would 


is jointed to the spindle of the valve at a, and is : 
at’b to a block diding im the link, G. This link, G, has | Out engraving, ve ve har is aa postpone the publication |}, ; 
motion communicated to it, first, by being connected at q, | of Figs. until nest week. co} cowry on » Fy In is, 
to an eccentric having the eccentricity O Q, and keyed on | + Traite des distribution par tiroirs dans les machines 4 | by shifting t slong the link the expansion valve will 
thd crank shaft so that its centre is at Q when the crank is fixes et locomotives; par G. Zeuner, Professor a| be 

at M,; and, second, by being coupled at s to another eccentric Pieole polytechnic fédérale de ch. An English edition | as i ‘ b was 
having the eccentricity, O 8, and which is keyed om the | of this work has been published by Messrs. Spon. shifted along the line, F, F,, the position of this latter line 
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pansion will then be variable between the broadest limits. 

Figs. 5, 6, and Ga, om page 200, represent an arrange- 
ments in which a single eceentric only is employed to im- 
part the desired movement to the link. The line, F, F,, 
whick M. Guinotte terms the “ line of contres of the expan- 
siom eccentric,” cuts the line of the dead points, M, O, at X. 
OvDr resents in all eases the radius and position of the 
eccentric for the main valve. An eccentric, OX, actuates 
the point, #, of the expansion link, and also the extremity of 
a lever, xo t, oscillating on the centre, o. The arms of this 
lever being in the proportion ow : ot, the point, ¢, receives 
a motion such as would be communicated to it by an ec- 
centric, OT, of which the radius, OT, is in the proportion 
OT : OX<et:e2. The movement of the point, ¢, is 
communicated a rod, tt’, to the extremity of another 
lever, td@g. jotated at d to the spindle of the main valve, 
the poit, d, thus participating ia the movement of the main 
ece nine, uv PD. 

a TD (Pig. 6a), and continue this line until it meets 
the line F, F, ata —s The points, ¢ and d, of the lever 
t' dq being actuated by the movements of th: 
and D, a third point, q, 60 situated that gd; dt’ 


eccentrics T 


QvD:DT 


will have the same motion as would be communicated to it by 
the eccentric, OQ; and if there is conveyed, by means o! 
the rod, 6, this motion of the point, g, to the point, q’, of 
the link it will be seen that the same effect is obtained as if 
the point, g’, of the link was coupled direct to an eccentric 
oO 


Figs. 9 and 10 on page 200 represent an arrangement ia 
which no expansion eccentric is required. the point, x 


being fixed with regard to the crank. The degree of ex / 


| that which it would deri 


| radius and position, O Q’. 


consequence, the point, g, of the link to which the lever is 
connected by the rod, g, q—-will, when the main valve is 
driven by the eccentric, O D, have a movement similar to 
ve from a direct connexion with an 
eccentric having the radius and position, OQ; while, when 
the main valve is driven by the eccentric, O D’, the motion 
of the point, g,, will be identical with that which would be 
given to it by direct attachment to am eccentric with the 
The line connecting the two 
points of attachment of the link x and q thus represents the 
line, X Q, when the engine is running in the direction, Z, 
and the line, X Q', when the motion is in the direction, Z/. 
Ia other words, it will be seen that by moving over the re- 
versing lever the motion imparted to the point, 7, of the ex- 
pansion link will be changed, and the link will be made to 


| represent the line, F, F,, or the ling, F', F’,, according to 
| the position which the reversing lever oecupies. 


| which 


marking the intersection of the lives, F, F,, and O M, (see | 


Fig. 6a), is atill adopted’ as the “centre of command,” but 
the evcentric having ite centre at this point is replaced by a 
lever, moz, of which the end, m, receives ite motion from 
the piston rod. M,O being the radius of the erank it is 
sufficient. evidently, to adopt for the lever the proportion 
M,0 OXnmmo:or. 

rhe lines, O D and F, F,. intersect at R. If a second 
lever, do’ r, oscillating on a fixed powt, o’, receives at the ex- 
tremity, d, the movement of the spindle of the main valve 
that is to say, if it is driven by the eccentric D—the other 
extremity, r, will receive the same motion as if it was driven 


| when the engine is running in the direction, Z’. 


by an eccentric, R, provided the proportions of the lever are | 


such that OD:O Ro’ d:o'r. Then x and, will be the 
two points of the expansion gear which will represent th 
movements of the line F, F,. 

The examples of M. Guinotte’s gear which we have « 
far considered are applicable to engines which are con- 
tinwally run in one direction; we have now to describe th 
systern as applied to engines fitted with reversing gear, and 
for this purpose we sha)! refer in the first place to Fig. 11 

in this figure* the crank being at M,. the main eccentri 
for motion in the direction Z, is situated at D, and that for 
motion in the direction Z’ at D- Regarding the move- 
ments in the two directions independently that is to say 
treating each of the eccentrics, D and D’, separately in the 
marner followed when considering the case of an engine 
moving in one direction only (Fig. 1), we find a 
centres for the expansion eccentric for each direction of 
motion; the line F, F, F,....F, being for motion in 
the direction Z, and F’, F’, F’, . F’,, for that in the 
direction Z’. 

The lines F, F,, F’, F’, cut the line of the dead points 
M, O.—this being a prolongation of the radius of the crank— 
at the point X; had one of the points of the link can thus 
be actuated by a movement identical with that which would 
it by an eccentric, O X, and the movement of 
qually to the motion of the engine ip 
dy. his movement can be obtained 


ine of 


he imparted to 
this point will apply « 
either direetion, Z or 


| vary the point of eut-off, and if the 


We give yet another example in Figs. 14, 15, and 16, and 
the diagram Fig. 14a, on page 201. In this arrangement 
there is no special eccentric for the expansion valve. The joint, 
m,. of the lever, m, m’ o, derives its Metion from the piston 


rod. and the two arms, om’, o Mas being in the proportions | 
‘;0 M,, it will be | 
seen that the point, m’, and im consequence the two pointe, | 


0 


given by t equation, om om,= 


m, and m.,, receive the motion which would be imparted to 
them by a direct attachment to ag eceentric, OM’. The 
is situated on a lever, m,o'2, of which the two 
arms sre in the proportion, m, o’ :e!a=M'O: O X, from 
it follows that the point of attachment, z, of the ex- 
ink has a motion such as would be given to it by an 


point, », 


pansion 
eceentric, O X. 

A third lever, m, d q,, having ite fulerum, 4, on the 
main valve spindle, and having its artasin the proportion 
i:dq,-=M D: DQ=M’ D’: D’ Qs carries the motion 
to the point, g, whence it is communieated by the rod, 7, 47 
to the seeond point of attachment, gyof the expansion link, 
this point having thus a motion similar to that which would 
be im parte d to it by an eccentric, O Q, during the motion of 
the engine in the direction, Z, and by an eccentric, O Q’, 
i Thus the 
expansion link in this ease, also, represents the lines F, F, 
or F, F/,, aceording to the position of the reversing lever 
and the direction in which the enigne is running 

We may remark here that if the reversing lever should not 
happen tooecupy the one or the other of its extreme positions, 
no inconvenience will result. and the expansion will remain 
variable within the limits allowed by the proportions of the 
main valve. It will be seen, from what has been already 
stated, that when an engine fitied with the gear we have 
described is reversed, not only is the movement of the main 
fied in the required manner; bat the conditions 

expansion Vaive acte are at the same time 
altered the change in the direction of rotation of the 
crank shaft without causing any additional trouble to the 
man. In fact, the lever governing the action of the 
expansion valve need only be touched when it is req sired to 
‘ ypat sion gear is once 
»any desired cut-off the engine can be reversed to and 
wit interfering with the action of the expansion 


m 
; 


vaire m 


r which the 


une 


1 te euit 


engine 


tt 
ir 
vaive 


Figs. 12 and 13 om page 200, and Figs. 17, 18, 19, of our 


| two page cngraving represent two epgmes fitted with revers- 


either by am eccentric as in the arrangement shown by | 


rod as in the arrangement shown by Figs. 9 and 10, on the 
same page, or by some other combination of parte. 

The difficulty to be overeome in designing a valve gear of 
this kind thus resolves itself into providing such a means for 
actuating a second point of the expansion hnk as will enabl 
the motion imparted to that link to be modified to suit the 
tion in which the engine is running. 
disappears if the second point of the link is actuated by such 
means that the nature of the movement imparted to it is 
altered simultaneonsly with the reversal of the engine. In 
order that this may be the case it is sufficient to turn to 
account the motion of the spindle of the main valve. 

Let us consider, for example, the arrangement shown by 
Figs 7,8, and 7a. In this case the two eecentrics for the main 
valve are OD and OD’, the “ lines of centres” for the ex- 
pansion eceentrie for the two directions of motion are respec- 
tively F) F, and F’, F’,; and an eccentric, O X’, governs 
in the first place, the jomt, 2‘, of the lever, 2’ 0 #,, which 
csciliates on the fized point, o. The proportions of the arms 
of this lever being such that O X/ : OX=o2’ » & move 
ment corresponding to that of an eccentric, O X, is yhtained 
at x, and consequently at the point, 2 of the expansion ink 
which i» comnected to the lever by the rodz,2. In the 
vod place the eteentrie, OX” gives motion by means of 


ore 

the rod w’ 2” to the extremity, 2”, of a second lever d dy 
which is connected at the point, d, to the spindle of the matn 
rhide valve. Under this arrangement the point, d, of course, 
has the motion imparted by the eceentric, O D, when the 
engine is running in one direction, and that given by the 
eceentric, O D’, when the motion is reversed. 

The two arms of the lever, 2” @¢,, having given to them 
the proportion, X‘D: D Q=X’ D’: D’ Q=z2” d: d 4g, it 
will be seent that the extremity. ¢,. of the lth in 

© See foot-note on the preceding page. 

+ By a: accident the letiera Q and Q’ have been omitted 
from tig. 7 a. The former letter should be placed at the 
intersection of the F,, F, with the extension of the thick 
line drawn through the pon! D. while the letter Q’ should 
be artuated at the intersection of the thick line drawn through 
the p int D’, with the ive F’, F’,. The letter X’, also, 
should appear at the point of meeting of the thick lines 
drawn throagh the points D and D’. 


direc 


or. 





«. Sand 6, page 200, or by an attachment to the piston | 
be done. 


ing gear to which M. Guinette’s expansion gear has been 
upplied in a manner identical as to principle and general 
arrangement with that shown in Figs. 14 and 15 on page 
201 

The point of cut-off can, if desired, be made to vary 
ly, an arrangement which 
"jn cases when, from t 
is desirable the ad- 
f steam in such a manner as to maintain a constant 
e quilibri im between the power deve loped and the work to 
Such a case, for instance, is that of winding en- 
Let us take, for example, a winding 


continuously and 
it 


res 


aut 
us to 


matica 
is advantage he 
fance 


mission 


adopt 
being rt to 


variabie, vary 


nes for mines, &c. 


| engine in which the law governing the variation of the work 


» be done at each revolution is known, and in which, eon- 


| sequently, the degree of expansion to be employed at each 


This difficulty | 





revolution can be ascertained. In this case the block, instead 
of being shifted in the expansion link by hand, can have its 
position adjusted by the engine itself, as shown by Figs. 17, 
18, and 19 of our two-page engraving. 

Referring to these figures, it will be seen that the rod, k i, 
carrying the block, &, 4s supported by being jointed toa 
sustaining link, a 5, this latter link being attached at 6 toa 
lever, bc, keved on the shaft, ¢, on which there is also fixed 
the lever, cd. By means of the connecting link, de, the 
lever, ¢ d, is coupled to another lever, ¢f, keyed upon a shaft, 
f, which also carries the curved lever, f gh. The position of 
the sliding block in the expansion link is thus dependent 
upon that of the curved lever just mentions d. 

Another shaft, f’, earries another curved lever, Sigh 
The two levers, fg & and f/g/h’, are connected to each other 
by the levers, fm and f’ m’, the rods, m» and m/n‘, and the 
double lever, pn’, the connexion being thus such that the 
curved levers, fg Aand f'g/h’, move symmetric ally, A coun- 
terpoise, 1, placed at the end of a lever, //, tends to maintam 
the whole system of levers of which we have just been 
speaking, in the position in which they are shown by the full 
lines in Fig. 17, this position corresponding to the full admis- 
sion of the steam. 

The crank shaft, by means of the bevel gear, A B, gives 
motion to the screw, OD. This screw carries two nutes, of 
which the one, E, is provided with a small lever, 7s (see 
plan, Fig. 19), which is pivoted so that it can turn from left 
to right, but not from right to left. This lever, rs, carries 
a small friction roller, t, which is situated in a line with the 
curved lever, fg4. The other nut, E’, is in like manner 
provided with @ lever, v/s’, this lever carrying a friction 
roller, t’, which is in a line with the curved lever, f/g' 4’. 

The arrangement is such that when the engine is running 
in the direction shown by the arrow, Z’,in Fig. 17, the two 
nuts, E and E’, which cannot turn with the screw, C D, 
have imparted to them a rectilineal movement from left to 
rizkt. Under these circumstances, the friction roller, ¢, 
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| presses upon the lever, fg, and causes it to be moved 
, downwards towards the position shown by the dotted lines 
| the sliding block, £, being, of course, at the same time moved 
| down in the expansion link and an earlier cut-off of the steam 
| produced. Eventually the system of levers will oceupy the 
| positions shown by the dotted lines, this taking place three or 
| four revolutions before the cage, which is being lifted by the 
| engine, arrives at the bank level. A little later, just before 
| the end of the lift, the friction roller, t, clears the end of the 
| lever, fgh, and disengages it, when the counterweight causes 
| the whole system of levers to assume the positions shown by 
| thé full lines, thus giving the steam admission for full stroke. 
| While the operations pe me deseribed have been going on, 
that is, while the nuts, E and E’, were moving from left to 
| right, the friction pulley, ¢’, on the lever connected to the latter 
| nut will have encountered the lever, f/ g/h'. This lever, 
| however, will approach the roller from above and from the 
| right hand side, and lever r’ s', by which the roller, ¢’, is 
| carried being pivoted so that it cam turn from right to left, it 
| will yield to the pressure of the lever f’ g’ h’, and will on pass- 
| ing that lever be caused to resume its normal! position by the 
spring shown in the plan. In this way the roller, ¢’, will 
be changed from a position below to one above the lever, 
lf? g! hi. 
During the following “lift” the engine will run in the 
| direetion shown by the arrow, Z, and the screw, C D, wiil 
| thus be turned in the opposite direction to that in which it 
| previously run and the two nuts, E EB’, will thus be caused 
to move from right to left. Under these circumstances the 
friction roller, ¢’, will operate upon the lever, f' g‘ h’, in the 
same manner as the lever, fg h, was operated upon by the 
roller, ¢, during the preceding lift. 

During the successive “ lifts,” therefore, the degree of ex- 
pansion will be varied according to the same law whatever 
| may be the direction in which the engine ie running, so long 
as the two levers, fg h, f' g' h', ave made to the same curve, 
as will ordinarily be the case; but, if circumstances should 
render it advisable, the degrees of expansion can be varied 
according to different laws in the alternate lifts simply by 
modifying the shape of the levers just mentioned. Such a 
case wight occur, for instance, when an engine was used to 
work two drums of different diameters making lifts alter- 
nately from two shafts of differeat depths. It is evident 
that the curvature to be given to the levers, fg h and f’ g!h’, 
has to be determined by an investigation of the degree of 
expansion admissible during each revolution, and this in 
vestigation will be a special one for each particular case. 

In the engine shown by our two-page engraving the screw, 
C D, is aleo employed for actuating the bells which indicate 
the position of the cage which is being raised, these bells 
being arranged as shown, and the nuts, E E’, being pro- 
vided with striking pieces which eome into contact with the 
bells at the proper points towards the end of each lift. 
Moreover, as the movements, to and fro of the nuts, E FE’, 
correspond with the rise and fall of the cages in the mine, 
the engine man in charge at all times has the means of 
knowing the exact positions of the cages in the shaft. 

In ease of accident, the engineman, by placing his foot 
upon the pedal, P, can suddenly admit full steam to the 
engine. The lever, ¢f, in place of being keyed rigidly upon 
the shaft, f, is connected to it by means of the clutch, F (see 
Figs. 17 and 18), whieh is actusted by the pedal, P. On 
this pedal being pressed by the engine man, the clutch just 
mentioned is disengaged and the sliding block, &, rises to 
the top of the expansion link under the influence of the 
counterweight, 7. On the other hand, when the pedal is re- 
leased, the clutch is thrown into gear again by means of the 
counterweight, G, the moment the system of levers assumes 
the positions corresp mding to a full admission of the steam 

From the particulars which we have given above, it wil 
be seen that M. Guinotte’s system of expansion gear pos- 
sesses great ingenuity and is capable of a wide range of 
applications. In the case of winding engines, it affords a 
perfect means of automatically we anges hy degree of ex- 
pansion to the resistance at all parts of the lift, while, at the 
same time, the engineman can at any time at once apply full 
steam if it should be necessary to do so. In the case of 
engines having the winding drums proportioned so as to give 
a sensibly constant resistance, the arrangement for varying 
the expansion as last described would not be required; but 
a constant degree of expansion may be used throughout 
each lift, sissple means being employed by which the engine 
itself is caused to place the gear into the proper position 
for admitting full steam shortly before the cage which is 
being raised “comes to bank.” Even in cases where the 
resistance is not uniform, some engineers prefer to employ & 
constant degree of expansion carried out in this way. It is 
probable that at some future time we may have more to say 
respecting the results of the application of M. Guinotte's gear 
to other classes of engines; but for the present, we must 
conclude by acknowledging the courtesy with which M. 
Guinotte furnished us at our request with the series of 
tracings, explanatory of his system, from which the various 
diagrams and engravings we publish have been prepared. 


New Woxrxs.—One of the blast furnaces at the Lackenby 
Iron Works, Middlesbrough, has been blown in this week, 
aod the other will be ready for blast on Saturday. 


Spayisx Orne.—Spanish ore continues in considerable de 
mand in South Wales, and were it not for the deficiency of 
shipping facilities at Bilbao and the consequent high rate of 
freights an immense business could be done. 

—_—_— 

Rooers’s Lire-Savise Prosscrites.—A subscription has 
been formed for the purpoée of meeting the expenses neces 
sary for testing Rogers's li'e-saving apparatus at different 
points around the coast during the oom ge winter. The 
ralue of the apparatus has already been proved at various 
Government trials, and at a recent meeting of the members 
f the Royal Yaebt Squadron, opinions were unanimous 
about its utility, and a testimonial to that effect was give? 
to the inventor. 











COMPOUND MARINE ENGINES. 
To rus Epiros or Exotreesise. 
Srr,—In last week’s Excrverrine Mr. McFarlane Gray 
endeavours to show that if the calculations of coefficients 
given with the diagrams of Messrs. Richardson’s compound 
engines were correct, that “these engines would be an ad- 
vance upon perfection.” It will be found, however, that 
his conclusions are based on erroneous ; ..75 
He states that “the total ratio of 
from capacities of cylinders and p : 
js eleven times.” Whereas, in order 
results, it should be put thos: The to 
lated from the actual ipitial pressure, ust 
pressure cylinder (70 1b, Above zero), pdsae 
pressure in low-pressure ¢ylinder (4.67% 
The coefficient due to such an expat 
matical conditions, is 1+ hyp. log. 
ing to a mean absolute pressate of 
inch, or about 11 per cent, more than 
coefiicient of perfection , therafers 
as Mr. Gray makes it; far the 4 
f back pressure, is certall 






















amount : 
perfection ms “4 
The highest possible pedefficient, therefore; after deduct- 
ing the greatest cate of iamperfection, tamelyy the back 
~ 17.41.25 
would be Razs ==3,424. 
Further on, with ref@repes to measuring the quantity of 
steam expended at each stroke, Mr, Gray says: “ The best 
nt to take it is a Hi@theSbefere the ex in the high- 
pressure cylinder.” | Beo@ thie i entirely a matter of 
inion, and it will dépend on yarigus ¢ircumstances 
whether a correct megturt of the steamf expended can be 
btained there. Thus if the boiler were primirg, or even 
supplying Moiet steam, and especially in the care of an un- 
jacketted high-pressure cylinder, a quantity of water 
would be carried throagh with the steam, which could not 
e¢ measured at that point, This water would, however, be 
either wholly or partlyvevaporated in the intermediate re- 
andiat least, im all ordinary cases, would be wholly 
orated at the figal point of expansion in the low- 
pressure cylinder, andj¢ould therefore be correctly measured 
As 


f the efficiency 


pressure 


ver 


eva 


veral rule, therefore, however fairly a comparison 
of different engines may be made by Mr. 
thod, it canget be used to challenge the accuracy 
which, though differing in results, is 
ient fur'obtaining comparative coefficients of 


a ger 


Grov’s me 
the other method, 

y an conte: 
Further than this, the difference between the coefficients, 
biained by the two methods, is very much overstated 
by Mr Thus, if instead of using the rough rule of 
essure X by volume gs constant, he had taken the pre- 
rrect formula for dry saturated steam, expander 


. —i 4} 
i cylind ra(P =P; R . 


1S — 35.8 x 
| have found the final pressure (due to the 


(ray 


pabiyv cA 
1 jackette 5.85 


48), he woul 


l pe and vate of expansion assumed) to be 
P - me 16.167 , 
i8 lb. instead of 6.125,and —-" (I take the mean 
5.48 


assure ulated in the usual way, to be correct), gives 
nt of 2.95; and allowing for the clearance and 
ports of the low-presguré cylinder, which the cushioned 
scarcely fills up to final pressure, the coefficient 


ly 3. This accounts for more than 


Cal 


A efficic 


3 approximat 
found by Mr. Gray between the two 


lifference 


hods, and brings them at least within reasonably ex 
able repancies 
I am, yours respectfully, 
Hartlepool Iron Works, Cas, Suiru 
Sept. 27, 1871. 


THE RIGHTS OF INVENTORS. 
To rus Eviror ov EXGiIneExine. 

Stx,—I have read with complete eoneurrence your article 
on the above subject in your issue of the 15th instant. I 
purposed sending you a few remarks on this very important 
matter, aud only refrained because you had rendered the 

k of my opinions so much more ably than I could have 
Gone Myself. 

I cantot, however, pass over without a few remarks the 

‘ter by “Cyclops,” appearing in your last issue; and 
though your very pregnant little foot-note to that gentle- 
raan's poetical eommunication is a fitting summary of all 

it need be said in reply to him, his letter is suggestive of 
aigaments which may not occur to the general public. 

ibe argument that, because an inventor tmust invent, 

erefore his inventions sheuld be taken from him for the 
public good will hardly bear looking inte, Let us take a 
perallel case, Because a man has an orchard which will 

ir apples at a certain season, is he therefore to give therm 
away, and not take them to market and sell them at their 
merket value? The inventor's brain is his orchard, and its 
fruit are his apples, and not seldom the only marketable 

nmodities he oy he can’t live entirely on his apples, 

has a great many more than he can b 

neeme apart tia is the poor fellow to do if the law 
Cvcim ee: the apples public pro as soon as a r 
om the tree? He wil probably bund ® high wt his 
rchard, and bay a revolver, and keep a big dog, and then 
Hi the toe won't pay for his apples, why they will have to 
&° Fithout them! 

Probably the “ politica] change” which made all fruit eom- 


© 
- any means 
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similar way to that so eloquently and mistily set forth by 
- t point that strikes me as peculiarly 

Your correspondent says: “ Public granted to secure 

& private end isa political wrong.” Whe auld it wee not ? 

and who wants to grant 































would im that way re gauge wagons and 10-ton narrow f 
fetch more than they are worth, for the market is to | ask 181. a year for the former, and 12/. for, r, and 
wii; and no one can to buy. If should ase all my influence to persuade him to take the 
not gain by buying, peed not if the | narrow gaugee I then said this applies: to wagons that 
— gains by buying, “thea grudge the | always carry a full but if you the same mode of 
wentor a fair price Jaboure? © ho, after a | comparison to wagons, 49 by railway com- 
thoment’s consideration, can eBdoteq 80° i i panies, you will find the difference still more striking, and 
tion of terms ae those words @f orre I capocially 20 when spplied to “dead — and “ paying 
pees queted ive ? BES Aedes s ba "4 5 een is — on narrow 
to the difficulty of “ : not your | railways w manufacturing 
eortespondent create this di yal: eco Seatengatechctntactte does not exceed 80 owt. ; 
Stateawards? Give the inventor a pefty in his inven- | if this is so om those lines serve the manufacturing 
heme he can take his élaim into ket, and it | districts, if is searcely to be expected that you would gets 
adjust ite own vilue, as surely as © Will find its own pyar sar rb ath a 
level. : Ti an sgricultural district. then is the result ? y 
Lastly, I fear 1 am bres ‘on your space, | thie: you have got on the broad gauge wagons, the first cost 
but I must ask to be allowed to mi remark on the | of which, and the cost of maintenance, is. 60 largely in excess 
embossed sores” which Mr. Wise’s peti hias very properly Gi ee Sennan Ge ae you have also, 
ion it Would be as reasonable | on the broad gauge, a dead weight of tons 19 owt. to 
if he should ever be troubled 7 tee Outs Se SO en ae 
as pales pte aporspe 4 you have @ dead weight of 8 tons 10 ewt. to 4 tons, 
pte present law is not all it | same ae s 
feaatm for reforming the Patent| The is in words the conviction which I had 
: 'y is rights out ’ ex 
thaive his rights with being | formed, and which pressed to Mr. Potter eight years 
so heavily tamed; and there ie{geason for reforming that | ago, and I have seen no reason to alter my views: 
system which grants @ mania mt which is no patent, Yours faithfully, 4 
and takes the oy : for naught. But these (Signed) J. Gtaren. 
grievances are t inventors, and the iil- 
used public, whom 60 much at ‘heart, are “4 ’ RMAN 
indirectly bonefiods by ty ii on the individual aes LamEeT WAY, 
“whose mighty current compulsive course ne'er feels : se a 
retiring ae 81r,—I have the to you that my patent 


Youn véry obediently, 
Jvtive P. M. Pottock. 

Lonclose Works, Newtown, Leeds, 

September 26, 18914 
To rae Evr or Ex@ingenine. 

Sin,—I should not havgetpoubled you with any remarks 
upon the long amd, te emind; unpractical letter of 
“ Cyclops” in last wee INEBEING, especially as he 
writes anonymously, whi ard asa sign of weakness, 
had he not thought pro’ fer in such disparaging terms | 
to my peper on the patemt laws. You have published at | 
least a couple of my pa on this subject, read respectively | 
to the Society of Engi in 1870, and to the London | 
Association of Foremen’ eers and Draughtsmen this | 
year—hence I cannot t ih paper your correspondent | 
alludes to, and am ther prevented from entering fully | 
into the question until h@*@heats it more specifically. i 

As you very justly fig your excellent leader of the 
15th inst., “ Lhere was yet any institution free from 
weakness, not able to be; ,” and so it would be idle for 
the defenders of inventot bts to pretend that the present 
state of our patent | is wholly satisfactory. On the 
contrary, while maintai the fact that more good than 
evil has resulted from t xisting system, they nevertheless 


freely admit its shorte and propose those remedies 
which their practical lence may have suggested to 






















them. sta | 


In conclusion, I may Befer to the discussions on my 
papers wid po of the fact that my views do not lack the 
support of those whose opipions deserve attention. 

Yours obediently, j 
W. Liorp Wiss. 
September 


a 
ais 


1871. 
RAILWAY GAUGES. 
To tur Eviton or Exorneerine. | 
Sin,—Having long satisfied myself both by experiment 
and practice of the enormous economy of the narrow gauge 
compared to the broad in every department of its working, 


I nevertheless seck for confirmation in all available quarters. |-6tock. 


I consider the enclosed letter, which I ask you to kindly | 
publish, contains the most satisfactory proofs of the great | 
truths I have given forth to the world ; eatisfactory, because | 
it is from a man, than whom it is well known few, if any, 
have had a greater or wider experience in the construction, | 
working, and maintaining of carriage and wagon stock, and 
who, at this moment, is maintaining alone, éxelusive of the 
enormous number building every day, some 12,600 wagons. ; | 

Nothing, certainly, could be more interesting to learn | 





than this, and it will be mo longer matter for wonder to | 


| for the invert road, And if the lesser 


44 in, deep, and 70 Ib. 
long as to prove that 
before the invert substructure requires 
2nd, are laid 40 ft. of iron rails 4jin. deep, and 
yard, the object of which is to prove that a rail 
nary strength will be made capable ate gpg 
harder work by the use of the invert su 2. 
this point still more accurately, 8rd, there ate 20 ft. of iron 
rail of the same section laid on sleepers, which it is boped 
| will be somesely speedily worn. out under the heavy 
| traffic, should no accident oceur in the mean time to inter- 
| fere with the experiment, 

| ‘The réasons for using rails of so much 
| weight than those of the North London Railway are two- 
fold. In the first place, it was te ve flat- 
| bottomed rails, of both steel and iron, o Saity the same 
section, which had the effect of limiting the choice. And iu 
the second place, the great elasticity, which is a very strik. 
ing feature of the invert road, is much more apparent when 
the rail is not very deep. There is, no doubt, a ¢ertain do- 
gree of stiffness in the rail which, under certain conditions 
of traffic and substructure, will produce beet 
Without, therefore, to deeidé that 44 in. is the 


ted to observe 
that in my opinion a depth . 
h be preferabiv 
for construetion, it has also the pai economy. 

This trial line also shows the extreme smoothness of mo- 
tion on the invert road, which may be practically tested by 
riding on an onpine or wagon, and proves by inference the 
benefit it would coufer by incieased durability of the rolling 


i 
OS ageat lived rail sok 
repair. 


> 


1 am, Sir, yours truly, 
Axux, H, Magma 
2, Westminster-chambers, September 26, 


’ 1B. 
1971. 








DEFINITION OF « ENGINEER.” 

To ru« Eprrom ov Exoinpenise. 
Srx,—There is one thing in connexion with the Newoastle 
strike which cannot, I think, have failed to attract the atten- 
tion of every engineer who has the trae positi int 





know how that, which is now termed the broad gauge (but | of the engineering profession at heart. 


soon to be changed, I trust). could have lifted its -head so | 
rapidly as it has dome of late: Its improvement can be | 


measured almost with every mile of the narrow substituted 
for the broad gauge. 
Can there be a more conclusive or striking illustration 


than this? 
Your obedient Servant, 
Roper. F. Farris. 
9, Victoria-chambers, September 28, 1871. 


(Cory.) 
Gloucester Wagon Company, Limited, 
Gloucester, Sept. 21st, 18/1. 
R. F. Fairlie, Esq. 

Dear Sir—Referring to the conversation that I had with 
you yesterday on the comparative merits of broad and narrow 
gauge railways, so far as that question affects the cast of 
const! and maintenance of rolling stock, I don’t think 
I can give you my opinion in a more forcible manner than 
by relating what I said to Mr. Potter, when be was made 
Chairman of the Great Western Railway, now nbout eight 
years ago, and now President of the Grand Trunk Bailway 


mon property would havp its * antagouism tarnished” in a | of Canada. 


| fitter, -_ and 
| supposed difference being that the 
| from the workman will apply, no doubt, 


To nine-tenths of the public the title of engineer is much 
applied to Sir William A Or the 
boiler-maker in his workshop, ouly 
master is a 
the workman not. This way of distipguishiag 
to man, 

| wut cannot be upet tn the Bbine weuen ie thatheeiedl : 
necring, which is the manufacturer of all ig 
trades. The duty of the legitimate engineer is to * 
invent i 


| the same, whether 


serious consideration. The engineering 
so thet the public shall know when @ civil 
mechanical engineer, or an engineer 
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BLAST PRESSURE REGULATOR FOR BLOWING ENGINES. 


CONSTRUCTED BY MESSES. GILKES, WILSON, PEASE, AND CO., MIDDLESBROUGH. 


=f 


in the columns of the . and consequently no mistake 
made when we read of } mae dom and disorderly conduct, and 
sometimes very much worse, of engineers. 

Then we have another element of confusion in the various 
institutions of engineering, such as the Institution of Civil 
Engineers, Institution of Mechanical Engineers, Society of 
Engincers, Societs of Civil and Mechanical Engineers, and 
the Amalgamated Society of Engineers, making it perfectly 
bewildering to outsiders. How much better it would be if 
we had only the Institution of Civil Engineers, the In- 
stitution of hani Engi s, and the Amalgamated 
Society of E "Workmen, and perhaps one or two 
others—branches of the parent institutions—in large towns, 
such as Manchester, liverpool, and Newcastie-on-Tyne, so 
that country members, their assistants, and pupils would 
have an opportunity of exchanging ideas. 

Leaving out military en , | think we may reduce 
the engineering ranks to the civil engineer, mechanical en 
gineer, and engineer workman ; al) other occupations now 
using the title of engineer, if deserving of it, will properly 
come under one of the above heads. This method of 
defining the en os pa is the more important 
when we consider that eceupations have not the ad 
vantage of the legal end medical professions of having two 
or three of ite members at least resident in every town and 
village in the kingdom. Only think what confusion is made 
in the minds of even otherwise intelligent people when gas- 
fitters, locomotive, stationary, and marine engine drivers, 
smiths, artesian well-cinkers, engine fitters, and even di ‘ers 
are allowed to style themselves engineers ; and it is for this 
reason that real civil and mechanical engineers are looked 
upon in the majority of towns they are employed in with 
a certain degree of suspicion, and consequently do not take 
the social position they are entitled to. A great deal of 
good, I am convinced. might have been done in this matter 
if the engineering pri fession had been properly classified on 
the last census r instead of being lumped between the 
shopkeepers ond dopesia servants, because then every in 
telligent person wouk! have had it made clear to them. 

Civil engineering should have come immediately after the 
medical profession, because its importance and the skill re 
quired to practise it places it before all other callings. It 
should have been required of civil engineers to state if they 
were members or associates of the Institution of Civil En- 
gineers, or where they had been educated, or to whom 
articled. 

Mechanical engineers should have headed the list of 
manufacturers, and required to state if a member of the In- 
stitution of Mechanical Engineers, &c., if a manufacturer of 
locomotive, marine, or stationary engines, and the number 
of men they employed. Under this head notice should have 
been given similar to that given on the census paper, that 
engine drivers, &e., were to be distinctly stated, that the 
word engineer alone was not to be used. 

With unity of action, I do not think it would be a difficult 
thing fortwo such influential bodies as the Institutions of 
Civil and Mechanical Engineers, having so reasonable an 
object in view to obtein an Act of Parliament, vesting each 
with powers to decide either by examination or election the | 
claim of all candidates to the titie of engineer who have not | 
been articled to civil or mechanical engineers, or are not at 
present in practice an civil or mechanical engineers. 

I am, Sir, yours most obediently, 
A Jusion AssistTayt. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.essxoven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough. Pig iron 
was as much in request as it has been for several weeks past. 
No. 3 was eagerly inquired for, and in some cases 52s. a ton 
was offered for it. All the smelters keep booking fresh con- 
tracte and are sold forward very considerably. Shipments 
are active and the local demand is good. 

The Finished Iron Trade—Every department of this| The Nine Hours’ Movement.—At last there is some indica- 
growing trade is in a satisfactory condition. The finished |" that the disastrous struggle between capital and labour 
iron works in the North of England use about one million | the engineering trade at Neweastle respecting the nine 
tons of pig iron per annum. Rapid extensions are going on hours’ movement will soon be ended. Lately the question 
in various parts, and more new works on Tees-side are | 24 been discussed in the Times, and Sir William Armstrong 
talked of. The rail trade continues remarkably good con- | #* written proposing that as the men wished a reduction of 
sidering the time of year. Bar iron is in great request and | five hours a week the masters should concede two hours and 
the plate and angle iron trade could not be better. The | P®Y the men extra for working the other three hours In 
foundries are very busy. reply to this the president of the League, Mr. Burnett, has 

, ~ } | written to the Times suggesting that after a the two 

The Strike of Irosworkers at Middlesbrough.—As we an- | hours the men should ask for the other three hours, but be 
ticipated last week the puddlers who struck at the Britannia | willing to accept a proportionate reduction in their wages 
fron Works, Middlesbrough, for a better quality of iron |equivalent to the number of hours granted. This proposition 
were told by the operative Secretary of the Board of | looks as if there was really some chance of the matter being 
Arbitration that they had done wrong and they returned to | settled. Neither masters nor men show any signs of weak- 
work being satisfied to lay their complaint before the Board. | ness. The masters are firm and the men continue to show 
This week the puddlers at the Stockton Rail Mill Company, | a bold front. This week the strike hands have received lls. 
Stockton, have given notice that if they do not obtain an | each from the League, and there is a large balance in hand. 
advance of 6d. per ton on white iron they will leave in a | The number of men on strike remaini in Newcastle has 
fortnight. Like their neighbours at Middlesbrough, they | been reduced to 1968. All the chief towns in the United 
are not justified in taking this step. Being members of the | Kingdom continue to subscribe liberally to the Newcastle 
Board of Arbitration they ought to act in accordance with | men. Batches of foreigners are leaving the works and re- 
the regulations of that Board and lay the question before | turning to Rotterdam, Hamburg, and Brussels. It is to be 
them. The masters are very much annoyed at the men in | hoped that the end is not far off. 


the face of Mr. Hughes’s decision taking the matter of wages | seas 0 . 4 

into their own hands instead of remaining true to the Board Rig er vee the Tyne, W —_ Tees, and Humber all 
of Arbitration which settles all trade differences in an ami- | - . Parl oni as busy as possible. On the latter river 
cable manner. Unless the men generally adhere more liability ange ee gh wer gy Foe ni - me 


strictly to the regulations of the Board of Arbitration it is | : : - 
feared that some of the masters will begin to agitate for | structor of the navy, is to be one of the managing directors. 
i ing.—The ure for marine engi is still 


some other method of settling disputes. 

The Ouseburn tive Engine Works, Newcastle-on- | °° ***°T- Engineering generally is ly brisk. 
Tyne —Since thie establishment was opened on the co-cpera-| The Mines.—All the ironstone mines throughout Cleveland 
tive system it has met with every success. The company | are working satisfactorily. In South Durham the collieries 
have secured a large number of orders. The men ee are turning out as much coal as they possibly can, and the 
under the nine hours’ system and the establishment is going | coke ovens are kept fully occupied to meet the heavy require- 
on satisfactorily. ments of the blast furnaces. 














aaa ——— ———— 


STEAM PIPE 


TO GLAST MAIN 


BLAST PRESSURE REGULATOR. 

Tue above engravings show a handy arrangement for 
regulating the pressure of blast supplied by blowing en- 
gines, which has been adopted by Messrs. Gilkes, Wilson, 
and Co., of the Tees Iron Works, Middlesbrough. As all 
blast furnace managers well know, it is important to keep 
the supply of blast at a steady pressure, and the want of 
this regularity suggested to the firm just named the idea of 
regulating the pressure by the action of the blast itself, the 
result being the construction of the instrument we illustrate. 
The apparatus consists of a small blast cylinder, the piston 
of which is acted upon by the pressure of the blast, while 
the piston rod is carried upwards and downwards, being 
connected at its upper end to a lever on the spindle of the 
throttle valve by which the supply of steam to the blowing 
engine is governed, while at the lower end it is attached to 
a spring balance, as shown. This balance is graduated 
accordi: g to the area of the cylinder and the pressure of 
the blasi ; and it will be seen that any increase in the blast 
pressure will cause the piston to rise and partly shut off 
the steam from the blowing engine; while, if the pressure 
falls, the contrary action will take place. If a higher or 
lower blast pressure should be required, it is only necessary 
to adjust the end at the bottom of the spring balance until 
the scale shows the desired pressure. The whole apparatus 
—which we should mention has been designed by Mr. 
Charles Wood, the engineer of the Tees Iron Works—is 
very simple and effective. 


Casapias Posiic Works.—The Canadian Public Works 
Department has called for tenders for the completion of the 
work on the tower of the Parliament buildings at Ottaws- 
The work is to be commeneed next spring. The contractor 
for the Parliament library building is proceeding satisfactorily 
with his operations. 
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BESSEMER’S APPARATUS FOR FIRING HEAVY ORDNANCE. 


FICt. 








HEE 


A rortsicuT since* we described and illustrated the 
principles which Mr. Bessemer has embodied in the enor- 


mously heavy ordnance with which he is at present ex- 
perimenting, and endeavouring to develop to perfection. 
To-day we propose to refer to a highly ingenious apparatus 
connected with the subject, and which he has designed for 
the purpose of discharging this monstrous marine artillery, 


which is obviously too massive to be trained and fired 
by any ordinary method. The apparatus, which is shown 
in the drawing, is attached to the gun or carriage, and it is 
provided with a small weighted tumbler or pendulum, sup- 
ported on a knife edge, and having ite heavier end upwards. 
This tambler is placed between supports, against one of 
which its heavier end rests. The distance between the 
supports is so small as to admit only of a very slight move- 
ment of the tumbler between them, so that whenever it 
passes from an inclined to a vertical position, it is thrown 
over and into contact with the other support by the smallest 
alteration in the elevation of the gun, and in so doing it 
establishes metallic contact, and discharges the gun by 
means of the ignition of a fuse by electricity. 

Means are provided for varying and indicating at plea- 
sure the inclination of the gun to the tambler. A second 
break in the communication between the battery and the 
charge is also made, so that the rolling of the vessel may 
cause the gun to pass and repass the angle of elevation at 
which it is to be fired, for any length of time after it is 
loaded, and to make or break coutact in ite upward and 
downward movement without igniting the charge until the 
gunner makes contact at the second break, which is under 
hie control ; when this is done, so soon as the gun rises up 
to the firing angle, the tumbler falls over, and completes 
the circuit necessary to fire the charge. 

The instrument is provided with a graduated screw, by 
turning the milled head of which the angle in relation to 
the axis of the gun at which the tumbler becomes vertical, 
is altered at will to the angle of elevation at which it is 
desired to fire the gun. In the engravings, Fig. 1 is a 
sectional elevation of the apparatus, and Fig, 2 is a vertical 
section, with some parts shown in elevation. On the base- 
plate, A, are two plummer blocks, a*, which support the 
axis, B, upon which a brass frame, c, is secured by the 
cotter, 8". The frame, o, has a dovetailed channel extend- 
ing throughout its whole length, and into it is fitted a piece 
of non-conducting material, as shown at p. On the upper 
side of p, a piece of brass, m, is placed into a dovetailed 
groove, as shown, extending at one end beyond the non- 
conducting material, where it is formed into a cylindrical 
shape, as shown at e*, with a mill-headed screw, F, placed 
in it for the purpose of securing the conducting wire, G, in 
a hole passing through £, and thus insuring a metallic com- 
munication between the wire and the insulated piece, E. 
Two standards, and 1, are screwed to the insulating ma- 
terial, and are at intervals out of metallic contact with the 
Other parts of the apparatus. The support, 1, has a boss, 
1°, formed upon it, with a second mill-headed screw, 3, for 
the purpose of securing the conducting ‘wire, m, in the hole 
passing through the boss, 1*. The inverted pendulum, m, 
is placed between the standards, # and 1, its lower or knife 
edge resting on a Y-shaped groove formed on the upper 





* See ENGINEERING, page 173. 








side of the insulated piece of brass, &, with which, of course, 
it is at all times in metallic contact. Now, whenever the 
upper or beavier part, m*, of the tumbler, m, is in contact 
with the upper end of the standard, 1, communication will 
be established between the wire, o, and the wire, x, and a 
current of electricity may then be conveyed from a battery 
in connexion with the wire, G, to the charge in the gun. 
But so long as the position of the apparatus is such that 
the tumbler rests against nm, the ieation between the 
wires, G and wn, is cut off, until the motion of the vessel 
throws the tumbler over on to the other support. 

In order to fix definitely the angle of discharge, a seg- 
ment, P, is attached to the axis, B, so that any motion of 
this segment on its axis causes a corresponding motion of 
the insulating material, p, and the supports, uand1. To 
the base plate, a, is secured a frame, Q, carrying at its 
upper end a dividing screw, rn, turning round the axis, r*. 
This axis is provided with a thumb-screw, s, and at the 
opposite end is a dividing wheel, tT, with thirty divisions 
marked upon it, and provided with an index, v, for mark- 
ing the exact distance through which it is moved. 

The outer edge of the segment, P, is cut into teeth gearing 
into the dividing screw, rn, the pitch of which is such that 
it moves the segment one-half of a degree for each com- 
plete revolution of itself. On the face of the segment, P, is 
a graduated scale indicating degrees and half degrees, 
figured right and left from a central zero point indicating 
no elevation or depression. An index, w, projects from the 
frame, Q, to point out the elevation in degrees and half 
degrees, while the wheel, 1, divides each half degree into 
thirty parts, so that the angle of elevation in degrees and 
minutes can be ascertained. 

Thus, if the base plate, a, be placed in a horizontal plane, 
and the chase of the gun be also in the same horizontal 
plane, and it is desired to fire the gan with an elevation 
of 3 deg. 7 minutes, it will be necessary to move round 8, 
until the index, w, is opposite the line numbered 3 on the 
scale, and the finger, u, is at 7 on the wheel, ¢. When thus 
adjusted, so soon as the gun by the oscillation of the vessel 
reaches the elevation of 8 deg. 7 minutes, the tumbler, m, 
will fall over and complete the necessary contact, and the 
gun will be discharged. So long, however, as the wire, G, is 
kept out of contact with the battery, the gun may pass 
to and fro through the exact angle without explosion, 
but when the contact is made, the charge is fired the in- 
stant that the gun by means of the rolling of the ship rises 
up or falls down to the assigned inclination. 





To attain an extreme accuracy of fire allowance must be | ; 


made for two things, the time ovcupied by the tumbler in 
falling through the short distance upon the support, and 
the time the projectile requires to traverse the gun, a more 
important matter in ordnance of such great length as Mr. 
Bessemer to employ. 

It is obvious that such an apparatus as we have described 
may be made available for firing ordinary heavy guns at 
sea, but it is especially adopted for the Bessemer ordnance, 
which would require from its length and weight to form 
absolutely a part of the vessel in which it was placed and 
which would form simply a floating gun carriage. Such 
ordnance it would be manifestly impossible to elevate or 
depress in the usual manner. 





SHOEBURYNESS EXPERIMENTS. 


i 


tration of the 18-in. iron target by the 10-in. gun, firing 
the recently improyed Palliser 400-Ib. projectiles with an 
inereased charge of 70 Ib. of pebble powder. This target, 
it will be r bered, sists of a face- 8 in. thick 
backed with 6 in. of teak, behind which is a 5-in. plate, 
with another 6 in, of teak beyond it, and a 14-in. iron 
skin plating in the rear. The jon was very com- 

and gave rise to no little astonishment, especially as 
the plate stood the shot remarkably well, neither crack nor 
fissure occurring. It is, however, to be borne in mind that 
it is by no means unusual to find that of several shots 
fired under precisely similar conditions at the same target, 
some will effect penetration, whilst others will fail in so 
doing. Hence, although the 10-in. gun may appear to 
have done wonders, it may be after all that it has only done 
its own proper work, the penetration of the shot having 
been assisted by some local weakness in the plate at the 
point of impact. One thing, however, is quite certain—and 
these repeated penetrations only the more strongly confirm 
our opinion in the matter—and that is, that our present 
system of backing is defective. With the results of the 
firing against the old Millwall shield still fresh in memory, 
we must repeat that we have retrograded rather than 
advanced in our defensive practice since 1868. 





FOREIGN AND COLONIAL NOTES. 
Floods in India.—Simla has been completely isolated b 
great floods. No less than 60 miles of the East Indian Rail- 
way above Seharunpore were also flood in the course of 
August. Some portions of the line were even washed away. 


Taranaki (N.Z.) Steel Sand.—Taranaki steel sand has 
been again under trial, and this time under the auspices of 
the general government of New Experiments are 
being made which are expected to show,. inter alia, why 
former attempts to turn the sand to account have failed, and 








how they should be carried on in order to prove commercial! 
successful. ’ 


Prince Edward Island.—The Ocean Steamship Company, 
which has been formed in Prince Edward Island with « 
view to the establishment of steamship communication be- 
tween Charlottetown and Liverpool, has made arrangements 
in aeeordance with which a first-class steamer, now being 
built by Messrs. Napier and Sons, of Glasgow, will be ready 
to take in cargo by March 25, 1872. Should these arrange- 
ments be successfully carried out, the veesel will leave 
Liverpool on her first voyage early in April, 1872. 

Labuan Coal.— Labuan coal has been highly spoken of by 
Mr. Duncan of the Peninsula and Oriental Steam Navigation 
Company's ship China. Mr. Duncan has reported to his 
directors as follows: “Singapore, March 14. The result of 
our experiments with the Labuan coal proved highly satis- 
factory in every way, working the fires, consumption, and 
amount of work performed. pared with English New- 
castle coal, we obtained the same rate of speed at the same 
rate of consumption. Com with Lancashire and North 
Wales coal, we obtained a rate of speed (half a knot) 
at the same rate of consumption. Compared with South 
Wales coal, to obtain the same rate of ia, ei 


eight knot - We then used the small South Wales 
coal by itself only obtained a of six knots. 
engineers in charge of each watch and also their firemen speak 
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Punjab Rai — line has been greatly damaged 
by floods. As we ws siandiiy dates tee idge which 
carries the line over the Beas has been broken. One pi = 
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Kurtapore, a river to eross and 9 miles of road to travel. From 
Kurtarpore to Phillour on the banks of the Sutledge the 
pressure of water has not been so great. But at the Sutledge 
the bridge is considered doubtful, and no trains are permitted 
to pass over it. The embankment on the eastern side of the 
Sutledge has also been damaged. 

Carl Pikl in Canada.—Mer. Cari Pihl has recently re- 
turned from his visit to Cariada, where he was present at the 
opening of the Toronto, Grey, and Bruce Railway. 

Western Extension paseny Ay act Brunswick.—This line 
has been opened us between St.John and Bangor. Appro- 


priate festivities tock place on the occasion. 

Lake Tahoe Tunnel —Colonel von Schmidt has returned 
to Sem Francisco from his camp on the Truckee, and has re- 
ported oss as to his task of introducing the waters of 

ke Tahoe 


to the valley of the Sacramento and the cities of 


the Pacific slope. The entrance to and the mouth of the | 


turmel having been fixed upon, arrangements for the 
immediate commencement of the wrk have been completed. 


Canadian Railway Amalgamation.—At a joint meeting of 
the Boards of the London, Huron, and Bruce, and the 
Toronto, Grey, and Bruce Railway Companies held at 
Toronto, an amalgamation of the lines from Wingham 
northwards was decided upon. It wes arranged that there 
should be a joint delegation of six from each Board. The 
route of am extension of the Toronto line which is to be 
carried out is to be from Mount Forest through Harriston, 
wid Lisadel, Gorrie, &e. 

Commerce of Philadelphia—The value of the exports 
from the port of Philadelphia in August was 2,172,646 dols., 
against 1,629,036 dols. in August, 1870, showing an increase 
of 642,409 dols. The heaviest item of export during the 
month was petroleum, which figured for 1,468,169 dols. 


Railways in South Australia.—Pians and estimates for a 
reilway extending 200 miles northwards from Port Augusta 
have been pared by the colonial engineer of South 
Australia, The Colonial Government bas not yet, however, 
arrived at any decision as to the course which it will teke 
upon the question. The estimates as to the cost of the wor 
are stated to be somewhat heavier than was at first antici- 
pated, 


Rolling Stock in Belgivm—For a long time past there | engines for this vessel, 600 horse pe 
have been great complaints as to the scarcity of rolling | constructed by the builders at their Clyde Foundry. Mesers. 


stock upon the Belgian State Railways. The Belgian 
Minister of Public W orks bas at last yielded to the clamour 
and has agreed to place upon the system 1020 more coal 
trucks and 204 more rail trucks. It was at first proposed 
to order only 429 additional coa] trucks, but in the course of 
last week the number was carried to 1020. Contracts for 
the new plant were let on Wednesday. 

Salem Creek.—Salem Creek, New Jersey, reaches the 
Delaware river by a very circuitous route and many attempts 


have been made within the last 70 years to dig « canal which | 


would relieve the lowlands of Salem county from the over 
plus of water, and open a comparatively short navigable 
channel to the Delaware. Recently the enterprise has been 
again resumed and a sufficient sum is stated to have been 
eontributed to insure the success of the project. The canal 
is to extend from the Delaware to Haleey's Bridge, eight or 
ten miles above Salem by the circuitous route of the creek. 


Public Works at Lyttelton (N.Z.).—The materials re- 
quired for the Lyttelton breakwater and viaduct have 
arrived on the site of the works, which have in consequence 
teen proceeded with. The works, when completed, will 
prove a great boon to the shippiog trade of the port. The 
completion of a new railway wharf had been delayed, owing 
to the timber required pot being available. A turntable 
aud line of rails for shunting purposes had been fixed. 


Ottawa Water Works—Mr. Lesage, C.E., of Montreal, 
has been visiting Ottawa. He has been invited to prepare a 
report on the city water works. 

Belgian Mechanical Industry.—The Belgian Railways 
Working Company has obtained an order for 200 additional 
coal trucks which are about to be placed upon the Sarrebruck 
Royal Hailway. The Marcinelie Metallurgical Company 
bas constructed a blast furnace upon a new model, The 
Liege and Maestrieht Railway Company is about to increase 
its rolling etoek by the acquisition of 50 new eval wagons to 
earry 10 tons each. 


NOTES FRUM THE NORTH. 
Giasoow, Wednesday. 

Glasgow Pig-Tron Market.—There has not been any 
serious or extensive fluctuation in the price of Seotch te 
iron, but the genera! tendency has been downwards, This 
day week the market closed at 605. 9d. for sellers, with 
buyers a shade higher; om Friday 61s. fourteen days was 
paid, but there was a decline towards the close; and on 
Monday « large business was done at 6%». 3d. to 69. Sd. 
cash, and 60s. 6d. to 59s. 6d. one month. Yesterday's prices 
varied between 60s. and 59s. 9d. cash, and 60s. 3d. to Gis. 
ene month, the lower rates being the nomial! quotations at 
the close. To "se warket has been ensior—d9%. 104d. to 
5¥s. 8d. one month, and 59s. 6d. to 5%. 4d. cash was taken, 
closing buyers at Se. 6d. The iron trade generally is ex- 
coedingiy y, but the warrant market does not seem to 
*y with it. The local demand continues to be ex- 
y good, and the demend from the United States and 

the Continent is im every sense satisfactory. There is very 
lie iron in the bande of the Seoteh ironmasters; all that 
they can make is to order. Shipments continue to be large. 
Last week B na wete—Foreign, 11,006 tons; coastwise, 
50:7 tons; . 16,173 toms; same week last year, 14,650 
tons, Total increase for the year, 146,067 tons. The ano- 
talous state of the warrant market is exciting s deal 
of attention. On the 24th August, when ts 
were about 126,000 tons over those of last year at the same 
time, the selling price of G. M. B iron was 68s. 64. per ton ; 





end on the 26th of July, with an increase of only 00,000 tons | in a tolerably satisfactory state. 


iathe shipments aod very stood at 60s. 6d., the same price 
as bas been paid within the last few days, although the 
shipments have increased to 146,000 tons. Thus the in- 
crease of 56,000 in the shipments during the last two months 
counts for nothing in the way of affecting the magket prices. 


Caledonian Railway Employés’ Wages—On Saturday 


the of conterring in reference to their wages 
eget he day's work. It was stated that a 

ti their number had been courteously received 

by Mr. Britton, the manager of the department, and that he 
had promised to present their petition to the directors. I¢ 
announced that a meeting of the directors 

not be held until the 3rd proz., considerable diseus- 





| B.M., 3800 tens; tonnage, gross register, 4600 tons. The 


gon followed, during which it was stated by some of the 
re thatin a)) likelihood the men would obtain an advance 
es of the present rates, and by others that the men 
i choull be united and firay im their request as to the ado 
| tiom of the ten hours’ system, and the doing away with the 
i oon Mper The chairman and others, however, recom- 
| patience on the part of the men; and in aceordance 
| with this suggestion, it was resolved to wait until the de- 
| ewion of the directors should be made known before takin, 
| any further ection in the matter. The pointemen employed 
by the Caledonian Railway Company in the west of Scot- 
land, ere also making afrangements for asking en increase 
| of wages and overtimé, The wages now peid range from 
| 14a, to 16s, per week, and at the more important stations 
18s. for seven days whem necessary, and no pay for over- 
| time. I¢ is proposed by the men that there should be a 
| general rise of 2s. per week, and that all above 60 hours per 
| week should be paid as overtime. 


| A New Inman Liner—The largeststeamer yet built on the 
| Clyde for the mercantile marine was launched last week from 
the yard of Messrs. Tod and MeGregor, by whom she has been | 
| built for the Inmen, or, Liverpool, Philadelphia, and New | 
| York Company's Royal Mail line of steamers. She was | 
| named the Bits of Montreal. The dimensions of the vessel 
| areas follows :—Length from taffrail to back of figure, 433 ft. ; 
| beam, moulded, 43 ft.; depth, moulded, 36 it.; tonnage, 


ywer nominal, have been 


Tod and MeGregor are about to commence the building of a 
still larger vessel for the same company. She will be 
named the City of Richmond, and will have a register tonnage 
of 4800 tons 


| Dunfermline Water Supply.—A pew, or rather an old 
| seheme is now exciting attention at Dunfermline, the object 
| of which is to bring an additional water supply from the river 
Devon, and a petition is now in course of being signed for pre- 
sentation to the Town Couneil inite favour. The distance the 
water will require to be brought is calculated to be between | 
| 14 and 15 miles, and it is estimated that 60 gallons per head, | 
for 20,000 inhabitants, can be brought this distance at a 
| cost of 20,0004. To supply the burgh of Inverkeithing, | 
| as also the villages of Limekilns and Charlestown, an esti- 
mate of 3000/, additional is mentioned. The inhabitants of | 
| these places bave agreed to take the Devon water should | 
| Dunfermline adopt the scheme. The only drawback to the | 
| scheme is the debt contracted by the police commission ; but 
|a town with an annual revenue of 3000/., and where the in- 
| habitants = to pay no police assessment is surely able 
| to give its inhabitants clean water. 
| Anderson's University—The quarterly meeting of the 
| trustees of this institution was held last week, Mr. James 
Young, of Kelly, president, in the chair. In respect of the 
natural philosophy chair lately vacated by the election of 
Mr. A. 5. Herschel to the College of Physical Science, New- 
castle-on-Tyne, it was resolved to defer making a permanent 
——— till next year, in the hope that some scheme of 
endowment may then be completed for the vacant chair in 
conjunction with the proposed chair of applied physics. In 
the meantime an interim appointment S been made for 
the ensuing winter session, Mr. James Dewar, F.R.S.E., 
F.C.8., Professor of Chemistry in the Royal Veterinary Col- 
lege, Edinburgh, will be the interim professor. 


The Young Chair of Technical Chemistry.—Professor 
Gustav Bischof, of Bonn, the gentleman who has been ap- 
pointed to this chair, has arrived in Glasgow, and is engaged 
in making extensive preparations for equipping the labora- 
tory in the most complete manner. His course of leetures 
nw laboratory instruction will commence at the end of 
October. No students will be admitted to the laboratory 
who have not previously acquired a knowledge of the theory 
of chemistry and of the principles and methods of qualita- 
tive analysis. There will be some ten or twelve bursaries of 
scholarships of 501. a year to start with. 


NOTES FROM THE SOUTH-WEST. 

Monmouthshire Railway.— During the past balf year two 
locomotive engines have been purchased by the Monmouth- 
shire Railway Company, and have been charged to capital. 
One locomotive has also been built at the company’s work- 
shops and has been charged to revenue. One composite ear- 
riage to meet the increasing traflic of the line has been built 
at the company’s workshops and has been c to capital. 
Six covered goods wagons and two timber trucks have been 
bwilt and charged to revenue to replace a similar number 
unfit for further use. The converting of the existing single 
line between Aberbeeg and Abertillery into a double line is 
being ed with as rapidly as possible, and will be com- 
pleted before the end of the year. 

State of Trade at Merthyr.— The coal trade of the 


district is regaining a sa tene. The men are work- 
ing well in the Aberdare Valley. There are, however, 
symptoms of discontent in other quarters. The iron trade is 

















# large meeting of the mineral engine drivers, fines 
B2  e qummacted with the aiberwel legate the bs napa oe | 
: of the Caledonian Railway. was held other- . 
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The Late Str:k: in South Wales.—The late strike among 
the steam coal colliers of South Wales lasted twelve weeks. 
The amount received during that period from the Amaiga- 
mated Association of Miners by each man engaged in the 
strike is stated to have been 1/. 5s. 7d. altogether;wr-a little 
over 2s. 1d. per week. 

New Tia Works —IWis aid_to be the intentign of some 

of Swansea to construct new 
erected at Pendlawdd and 


Sewage at Merthyr —As wad recently stated, the Merthy, 
Board of Health has established some i pete te effect 
polluting river 
of acres as intermittent 
: wear T, jew, and 
t of the land devoted to them is 20 geres, which are 
i into four areas of five acres eath, The whole is 
about 7 ft. deep, and the daily diseliarge of sewage, 
ting to about 600,000 gallons, is passed through that 

of natural soil before it is discharged, 

The Severn Tunnel—At the last meeting of the Cardiff 
Chamber of Commerce, Mr. C. Ri m, engineer, of 
Bristol; explained the nature of the Tunnel scheme. 
Mr, Richardson said one great obj it was sought to 
aceow plish by tunnelling the Severn the New Passage, 
was to establish an unbroken rail ication between 
South Wales and the west and of England. He pro. 
— to construct a | from Pilsing Station on the 

ristol and South Wales Union line, by tunnelling 
under the Severn at a short distance west of the present 
steam ferry at New Passage, to, join the South Wales fail- 
way at Roggiett, near Portskewett. The Bevern would be 
crossed at a fayourable poimt, on account of the remarkable 
nature of the soil, which wouldigreatly facilitate the work. 
The estimated cost of the tunnel was 535,560/., while the 

i cost of the whole scheme would be 750,000/. The 
tunnel would probably take about five years to construct. 


Welsh Shipping Movements—The Robert Wendt has 
cleared from Cardiff for Baltimore with 518 tons of railway 
iron supplied by Mesers. Guest and Co. The William Yeo 
has cleared from Newport for Stonington with 960 tons of 
iron supplied by the Tredegar Iron Company. The St. James 
has cleared from Cardiff for Mobile with 1000 tons of railway 
iron supplied by the Aberdare Iron Company. The Said, 
screw steamer, has cleared from Newport for Vera Cruz with 
1050 tons of iron supplied by the Ebbw Vale Company. The 
Marbella, screw steamer, has cleared from Cardiff for 
Barcelona with 900 tons of railway iron and 70 tons of coke 
supplied by the Rhymney Iron Company. The Millina has 
cleared from Cardiff for St. Petersburg with a large steam 
hammer. The Thomas Daniel bas cleared from Cardiff for 
Taleahuano with 406 tons of railway iron and 38 tons of 

Ivanised iron supplied. by the Rhymney Iron Company 

he Nereid has cleared from Cardiff for Rotterdam with 
325 tons of railway iron supplied by the Aberdare Iron Com- 
pany. The Rosslare bas cleared from Newport for Annapolis 
(Nova Scotia) with 500 tons of iron supplied by the Tredegar 
Iron Company. The Vietoire has cleared from Newport for 
Vera Cruz with 574 tons of iron supplied by Mesers. Batchelor 
and Co, The J. B. Bell has cleared from Newport for New 
York with 1100 tons of iron supplied by the Blaenavon Iron 
Company. 

Carmarthenshire Railway.—A meeting has been held at 
Llanelly to consider the question of a proposed Carmarthen- 
shire mineral railway. The meeting resolved to support 
the scheme on condition that the Cross Hands to Lianelly 
route should be substituted for that to Pontardulais. 


State of Trade at Newport.—At the last South Wales 
and West of England coal and metal market at Newport, 
moderate amount of busi was t ected. Midd ugh 

ig was firm at 57s. for No. 4 ex-ship South Wales poris. 
Hematite was still in good demand, 85s. was asked for 
No. 8. Some large sales were rted of Yorkshire brands 
Hematite ores, especially those the Cumberland and 
Lancashire mines, continued toxell at good price, The reports 
received from the iron works of the Newport district were 
satisfactory, some large orders for rails having recently been 
given out. 

East Somerset Railway.—The directors of this railwsy 
report a small decrease in the traffic during the ey half 

ear. The diminution is attributed to a portion of the traffic 
ving been diverted from the Wells station to the Cheddar 
Valley line. 

State of Trade at Swansea.—There is little Jation in 
the iron trade in the Swansea district and stocks in makers’ 
hands are small. Mr. Talbot's furnaces near Tondu are ex- 
pected to be shortly put in blast by an eminent firm of Swan- 
sea merchants. Some fine samples of metic ore from 
Sweden have been recently received in the district, and they 
have attracted some attention. 








Tus Rouse oy Guszoats.—The gunboats Bustard and 
Kite (of the Blazer class), in charge of Captain Charles 
Fellowes and Staff of the steam reserve, were taken into the 
offing at Plymouth on Friday, in order to test their rolling 
motion in a sea way, and discover whether it he we Re 
the 18-ton in ite position on the platform with the 
fey deck, oF when it be lowered into the well beneath ; and, 
although the weather was not i rough to subj 
the vessels to a severe test, yet the 


moderate sen. The Bustard, with her gun 
only 11 rolls per minute, and the 

port (leeward) to 4° to starbourd (windward 
po Seer oe ee ae i 

being from 9 to port ¢o 18° to st i 


minute more with just twice the amount 
result was Sbtaised with the Kite. 
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PROPERTY IN INVENTION. 

THE advocates of free trade in invention may be 
divided into two classes—those of extreme opinions 
who practically seek to sweep down all barriers 
of protection, and those of more moderate views 
who acknowledge that invention has some rights} 
which should be respected within narrow limite, 
Between these two parties there is a wide interval | 
of opinion—the one respects no privileges, the | 
other makes them a question of degree. Yet both | 
are compelled by the mere force of facta to adwit | 
that under certain circumstances their theories | 
reduced to practice would be faulty, and eonse- 
quently they seek to avoid, by expedients more ar 
less pitiful, the evasion of the difficulties into which 
any grand discovery or profound invention would 
plunge them. 

Thus Mr. Macfie, who would deal with all ordi- 
nary cases by a stock of ribbon and a stamping 
press, has to make provision for exceptional inven- 
tions, such as those of Mr. Bessemer; and M. 
Schneider who, under some circumstances, believes 
in and respects invention, would seek to place such 
obstacles in the way of its progress as would in 
reality deprive most inventors of all__privileges. 
But the very exceptions over which opponents 
to protection stumble, proves the weakness of the 
cause they advocate. Great or small, an invention 
‘8 40 invention, and if one achieves the revolution 
* nation's industry, while another only modifies the 
form of = needle, it is idle to say that similar privi- 





* | similar results; so that in pearly all cases the pro- 


wo | velop what is called invention, and these develop- 


~ | by circumstances to take useful shape, and that the 


“ Sere or saaaiee re 


leges in a jast degree shall not be secured 
latter, if the former is protected. Unless this be 
it is obvions that. a vast injustice would be w 
mn the mass of inventors—the army of: 
of the Patent Office, We do not speak 
the long list of persons to whom useless, 
and vexatious protections are y granted, 
disgrace of the Patent Law organisation, and ’ 
needjess annoyance and trouble of worthy: 
tentees; but of those inventors whe 
toriously and usefully according to their 
for their own benefit and for that of the public? 
Modification of the Patent Law, and reform-in 
its administration, are of course 790 se totally 
apart and distinct from the question of property in 
invention ; the former is merely the imstrument for 
securing the latter, and if that instrument require 
reconstruction, as undoubtedly it does+for at pre- 
sent it operates in a manner which satisfies no one 
—the alteration in its details, the cessation of its 
abuses, and the extension and perfection of ‘its 
favourable points, should form the subject of much 
careful consideration and able legislation, But in 
{the meantime we are threatened with a revolution 
| which shall render the Patent Office, with all its 
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| good and evil, useless ; because if the co- 
lagainst inventors should succeed, patent righ 
| would be swept away. True, this contingency is 
|remote, and the chances of its success very small ; 
while the probability is great, that if it succeeded, 
and legislation abolished the rights of inventors, 
the force of public opinion would mag be exerted 
to re-establish those rights which are clearly un- 
deniable. To argue, therefore, against arguments 
which, if their mischievous tendencies met with 
temporary success, would raise only an irre- 
sistible demonstration on behalf of patent right, 
may seem somewhat idle, but there are those 
who—unprejudiced and capable of forming re- 
sponsible opinions’ (we do not inelude Mr. 
Macfie)—hold that there is no real property in in- 
vention, that the special combination of special 
forms of material common to all, which form the 
subject of almost all patents, should not give to 
the one who designs and combines these forms an 
absolute right over them for aterm of years. ‘These 
adopt M. Schneider's argument that similar occu- 
pations, shared in common by a multitude, conduce 
to similar trains of thought, and consequently to 


gress of industry would almost spontaneously de- 


ments would become naturally public property, 
and not private monopoly. Arguing thus, it is 
waintained that works of art and literature, the 
pure embodiments of the mind, have nothing in 
common with those mental efforts, which are helped 





; 


latter have no right to share the protection which 
no one seeks to deny to the former. But it is for- 
ign that a large number of inventors are—too 
requently, to their misfortune—to the manner 
born, just as are great authors, musicians, painters, 
sculptors, and that while they equally, with other 
| artists, derive inspiration from what exists, they are 
inot led on by easy stages by the help of others to 
| arrive at a point easily and naturally within reach. 
| Of course a number of patentees are helped 
| by circumstances, and, possessing perception and 
faculty for improvement, are led on a step beyond 
their fellows to a pogsible success; while others, 
starting from the platform of some special subject 
they have made their own, add improvements, i 
fications, and extensions, all of which have for their 
object the increased usefulness of their speciality, 
Sut, however attained, invention is one thing, the 
introduction of it to public service is another ; and 
this point is one apparently entirely overlooked by 
those silly philosophers who would reward my 
inventions with medals, or with royal acknowledg- 
ment. 

Even to those not wanting in means, not lacking 
in power, the introduction of an invention is, forthe 
most part, a weary and thankless task. How much 
money has*to be expended, how many years of 


hard labour have to be devoted to the work thon. | fession. 


sands of inventors can bear witness, And it is this 
capital invested, both in time and money, that gives 


beyond all else an indi ble pro ve invention, 
If we listen to Mr Sache tebe talks beg 
subject exactly as Mr. Harold Skimpole migh 
have talked, we would believe that inventions 

of themselves in 


titled and enrich 






& ey 


of free trade in patents, We may in some degree do 


so by ing to the old story of Government and 
inventors, er and over in we hear the 
same tale of neglect, delay, ce, a ion, 


sometimes appropriation, and injustice ; what 
is now the exception amongst inventors (for few, 
unless they are sure of are foolish 
enough to seek it from the Government) would be 
the rule if tection were swept away, and com- 
munism rendered possible. For it must be remem - 
bered that inventions are not born mature; their 
growth is a slow and costly process, and exactly 
the same amount of labour and expense would be 
incurred in developing every useful invention were 
it public property, as is now required; and though 
that labour and expense would probably not be 
concentrated and individualised as it is now, the 
great incitement to originate would be gone, and 
such inventions as were made public, fee. neces - 
sarily gravitate to those few who could best use 
them for their own profit, whilst none would origi- 
nate exeept those who are inventors in spite of 
themselves. 

A good deal of high-flown sentiment has been 
seattered touching the natural rights of invention, 
by those who taking a high moral ground seek to 
argue that it isa ‘‘ sacred heritage,” the violation 
of which is an outrage not only of equity but of 
religion. Besides being unpractical, this is to say 
the least ridienlous; none but those, if there be any 
such who make abstract inventions unassisted by the 
previous labours of others, have any business to 
talk about a “ sacred heritage,” and for their own 
interests the less these say about it the better. 

But policy and justice point deciaively towards 
awarding to those who labour usefully in any cause 
the full value of their work, whatever it may be ; 
the observance of this principle forms the very 
framework of society. /hether, therefore, energy 
and capital be devoted to the establishment of a 
common industry, or to the development of a special 
invention, it is clear that both should, if they are 
of service, meet with their just return, and that 
the latter should not sustain the indignity of a re- 
ward, but receive the fair payment due to labour. 

Viewed from all points, the rights of peaporiy in 
invention are too strong to be by the most 
earnest efforts of honest or dishonest antagonists, 
who are doing, however, real service to the cause 
they oppose by encouraging free discussion on the 
subject, and of opening the way to the investiga- 
tion of the evils and abuses which exist in the con- 
stitution and administration of the Patent Law. 





ENGINEERS IN INDIA. 

‘Tue question of the position of civil engineers in 
India is one which has admittedly been for some 
time past under the consideration of the Indian 
Government, whilst its sati solution appears 
to be as far off as ever. Under the depressing 
influence of deferred, it ia not surprising that 
the just complaints of Government in 
India should find a place ie pages - re - 
ING as chief representative paper.¢ pro- 

i vase, and an bein 
this journal for 
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sac 





by all, are the property of all), that no one 
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fold character, and they refer to their salaries, 
position, leave rules, and ion regulations, in all 


of which they are frond gergegie considerable 
disadvantage when compared with othcey in similar 
positions as regards pay and responsibilities in 
other branches of the Administration. Against 
this disparity the a very naturally 

, and it might y have been thought 
that the unsuitableness of the rules under which 
civil engineers have been placed, for any but 
natives of India for whose benefit they were ori- 
ginally framed, needed but to be pointed out fairly, 
in order that it might be immediately rectified. 
Such, however, has not been the result of the re- 
presentations hitherto made on the subject, and in 
spite of the assertion recently made by the 
Under Secretary of State for India, with reference 
to the engineering service in India, to the effect that 
the Government ‘‘ had created a new profession on 
a level with the two great Indian services—the civil 
and the military.” Civil engineers in that service 
still find themselves in the cold shade with regard 
to the several ints above mentioned, and the 
words of the Under Secretary of State for India 
remain as yet unfulfilled. ‘ke may be stated by 
some that civil engineers, having accepted their 
appointments with a full knowledge of the rules of 
the service into which they were entering, have no 
right afterwards to clamour for better terms, but 
to any such special pleading we must issue a most 
decided protest. ‘To subject English gentlemen to 
the rules of a service which formerly, when those 


rules were formed, consisted almost exclusively of | 


natives, merely because they happen to have been 
educated as civil engineers, whilst military men 
in the same service and department, 
identically the same appointments and responsi- 


bilities, are brought under a set of rules framed for | 


Englishmen, because they happen to be military 
men, isan anomaly for which, fortunately, there 
exist but few parallels, and it is a point which 
deties alike justification or reasonable explanation. 
It cannot be denied that a great mistake was made 
at the outset in placing a highly edueated body of 
men like civil engineers in what is known in India 


as the ** Unecovenanted service,” but a still greater | 


mistake continues to be made in keeping them 
there. To deal with a question affecting the posi- 
tion of some 600 engineers, must undoubtedly, at 
any time, be a work of some magnitude. The in- 
ion admitted ; and how great soever may be the 
difficulty and expense of framing fresh rules for 
their benefit now, such difficulty and expense 
can only be aggravated by delaying the necessary 
measure until the numbers to be benefited shall 


have become considerably increased; and, at the | 
recent rate of augmentation of the Public Works | 
Department for current State works, coupled with | 


the contemplated increased expenditure on irriga- | afte 
|similar departmental rank, and performing pre- | hesitate to devote themselves to the elaboration of 


tion works and State Railways, such increase of 
establishment threatens to grow annually to a very 
considerable extent. No doubt the executive is 
aware of similar grievances in other departments, 
the removal of which could not well be denied if 
civil engineers were to be granted all that from 
their position they are entitled to demand as their 
just rights. Such a consideration, however, would 
be quite unworthy of a Government such as that 
of India, as it would bear upon the face of it the 
appearance of deciding important cases according 
to expediency rather than according to right. To 
what, then, must we attribute the tardiness of 
Government in conceding that which has already 
been long since promised to civil engineers in satis- 
faction of their acknowledged and just claims? 
Pending the receipt of a Setter reply to this 
question than we are at present in a position to sug- 
gest, let us briefly review the grievances of civil 
engineers in India, which at present require re- 
dress, and to which the attention of the Indian 
Government has recently been drawn by memorial 
from the civil officers of the Public Works Depart- 
ment. In the first place, then, as regards pay. 
The inequality of the pay drawn by mili and 
civil holding similar ranks in the Public 
Works t, formed some time since the 
subject of a strong representation by the latter 
officers, and the sneeenly of this inequality of re- 
muneration for doing the same work was all the 
more it, since in no other ent of the 
State be there exist any such distinction, the 
salaries attached to certain other appointments 
being at a fixed rate, whether those appoint- 
ments were held by civilians or military men. 


The only ion of the difference in this 
respect, prevailing in the Public Works 
ment, ‘which we have seen, being that that is 
the only civil mt for which Royal 
Engineers are ele . However good an ar- 
gument that may for paying Royal Engineers 
more, it can surely be no justification for paying 
civil engineers less. This question of salary has, 
however, been for the present set at rest, by con- 
ceding a higher rate of pay to civil engineers, and 
in some instances lowering the previous emoluments 
drawn by military men holding certain appoint- 
ments in the De nt, so that the pay of the 
two branches has been brought more into accord. 
But, as stated by the Chancellor of the Exchequer, 
‘a little too much has been made of the money 
question.” The leave and pension rules for unfor- 
tunate civil engineers constitute a real grievance, 
whilst the recent table of precedence which has 
been framed, and which, it was hoped, would have 
accorded to civil engineers a certain recognised 
position in India, has turned out a complete farce, 
and so great are the anomalies contained in it, that 
it must perforce be speedily withdrawn, and give 
place to some better digested scheme for giving to 
officers holding similar rank in different depart- 
ments of the State, whether covenanted or un- 
eovenanted, military or civilian, similar recognised 


INSTITUTION OF CIVIL ENGINEERS. 

Tue list of subjects upon which the Institution 
of Civil Engineers solicits papers for the ensuing 
Session is unusually comprehensive, embracing 
every branch of the profession, military engineer- 
ing excepted. It is to be hoped that a free re- 
will be made to the recommendations, and 

t the hints contained in the circular will be 
acted upon, for to respond to the invitation is an 


absolute duty which = engineer who son 

ial o ities for cbeaining ing special informa- 
Faget way ession of which he is a mem- 
ber. Several difficulties, however, always liein the 
way of the Institution in obtaining an ample supply 
of good communications, of which the chief are 
unwillingness to supply suitable contributions, and 
inability to do so. Many engineers whose ex- 
perience would form an invaluable addition to 
the records of the Institution cannot spare time 
from their pressing duties to write a paper; many 
others have not the capability of placing their in- 
formation in a suitable form for the requirements 
of the Institution. From these two causes it 
always happens that many valuable topics for dis- 
cussion are lost. On the other hand, it sometimes 
occurs that many engineers, anxious to obtain 





|the publicity a contribution would secure, press 
| their services upon the Institution; others, with 





holding | 


ustice of the existing rules has, however, already | 


official rank, Rules which decide that on all public | different personal ends to serve, are equally as- 
occasions a subordinate, if he be a military man, | siduous in their attention. We need not say, how- 
takes precedence of his departmental superior who | ever, that few such contributions as these exer pass 
may chance to be a civilian, carry upon the face of | through the ordeal of the Council to engage the 
them their own condemnation. As the recent table | attention of the Tuesday evening audiences. Al- 
|of precedence must, therefore, shortly be recon-| ready the time of the Institution is taken up with 
isidered, we shall not now refer further to this | two classes of papers, those read on the regular 
a y or agen + ag rather to view it| evenings of meeting for the general benefit, and 
e With regard t > leave at dine the civil engi en eee eee anly . 
‘ oO les se, the ~ | the latter beir uable, 
neer is, under existing rules, obliged to content| hy pwd nae Poca pa ee if —_ senioned, 
himself with the same amount of leave and the 'than those of the regular maniegss %% aan to 
same allowances in proportion to his salary which @/ ys that a third class of communications might be 
native of India enjoys, whilst the covenanted civilian | advantageously admitted, not for public reading at 
and the military man can, after a few years resi- | the meetings—when the time is already too limited 
cEovmom te tesepe, Gun, ax har bow wey|ommmaneghere eeenk "be ian coke hae 
; ’ : | communications wou , 
tersely put in an anonymous paper on this subject, | yaluable in themselves, but aneily wore pe rd 
‘‘a civil chief engineer, 1st class, if obliged to seek | dignity of a paper, and would form engineering 
for health in Europe, draws less allowance by 254/. | notes upon a variety of subjects communicated by 
per annum than a military executive engineer, lst | engineers, and containing the results of experience 
grade, an officer five grades his junior in the same | ypon subjects of more or less importance. [f such 
service or department, just as if a brigadier-gene- | contributions were invited am gyro anti in all 
ral received less daily pay than an ensign, an officer | parts of the world, and if these were examined by 
five grades in army rank below him.” Military | the Council, classified, and duly published with the 
| officers in civil employ in the Public Works De-| 7yansactions, we believe that a mass of information 
partment are allowed to count a certain rtion of | could be regularly and easily collected, which would 
their leave as service qualifying for pension, whilst! add vastly to the value of the Institution records, 
in the case of civil engineers, leave on furlough or! and be obtained without expense or trouble. Such 
medical certificate does xof count as service qualify-| a course would be within legitimate bounds, and 
jing for pension. Such inequalities in the rules) the request for contributions of this nature would, 
affecting members of the same department, holding | we are sure, be freely responded to by those who 





| cisely the same duties, is an anomaly unjustifiable 
| in itself, and necessarily injurious in its effects. We 
| have above given but a few instances of how the 
|rules of the service affect civilians and military 
| nen in the Public Works Department, with the 
view merely of pointing out the nature of their 
injustice, but not the full extent of it, which would 
require more space than we can afford on the pre- 
sent occasion, but we shall probably have to re- 
turn to the subject at some future time. 

In conclusion, we may say one or two words on 
the subject of the recent examination for direct 
appointments with reference to letters which ap- 
— in Enarneertne of the lst of September. 
Ve must dissent entirely from any proposition that 
that examination was not as conscientiously con- 
ducted as on any former occasion. The fact that 
two of the examiners were professors at the new 
Indian Engineering College does not, to our mind, 
afford any explanation of the reason why so few can- 
didates passed. We can fully understand that in 
many cases considerable disappointment has been 
caused to the unsuccessful candidates, but defi- 
ciency in the requisite qualification can hardly be 
atoned for b valient ited abuse of the 
which that deficiency has been 








long essays. 

| Nor could this suggestion, properly carried into 
| practice, as the Council know so well how to do, 
ever give to the Transactions an undesirable tone. 
The duty of the Institution is to collect as much 
valuable professional information as possible, to 
place this information before its members for 
discussion first, for reference afterwards ; and this 
end would be more fully achieved were the sugges- 
tions we have made acted upon. 

The aim of the published proceedings of the 
Institution is closely allied to that of this journal, 
the means, of course, of achieving it being far diffe- 
rent. In the one case a comparatively small number 
of subjects are thoroughly investigated and dis- 
cussed, forming, at the close of each session, a mass 
of valuable and select material ; in the other, a far 
wider range is necessarily taken, and with more 
mt rye publication, it is impossible to devote— 
with a few exceptions—the space for essays of 4 
class similar to those of the Institution. e con- 
ditions of journalism impose, therefore, certain re- 
strictions, and leave much to be desired; but 
this want is supplied by the Transactions of the 
Eestination, which form, a it were, a omnet 
Review of Engineering, supplement, wi 
have the peviloge of laying beloe our renders" 

ve the pri i 
by week. Slew te do thie more usefully 
completely, year by year, is the unfailin 
the itution, as is well evidenced 
of their work ; and it is needless 
an example orgy poe unceasingly 


a full measure of success. 


to 
by 
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FROM LONDON TO BOMBAY DIRECT. 
Tue tendency to promote great international 
engineering works for international benefit and 
advancement which had been for some time 
steadily increasing before the outbreak of the 
Franco-German war was checked, but not in any 
way destroyed during the period of hostilities ; 
on now before the equilibrium of events has been 
fairly restored, we find it again making its ap- 
pearance, with every probability of success. 

One of the most notable examples of this direc- 
tion of energy, is the proposition to connect our 
Eastern possessions with this country by an un- 
broken line of railway communication which shall 
place us in direct connexion with India, and reduce 
the time required for making the journey to an 


even anticipate a velocity of 50 miles an hour and 
a journey of 4) days. 

It is worthy of notice that, although the pro- 
moters of this scheme are the most active 

itators of a railway tunnel between and 

rance, ie not included this in their pro- 
position. is shows a wise discretion, for had 
they done so, there would have been established a 
stumbling-block on the threshold of the enterprise 
that w have placed the matter almost beyond 
the field of discussion. 

As it is, they are fairly entitled to that considera- 
tion which is the due of all earnest men who put 
forward a plausible scheme, practically clothed, and 
sensibly rf maemo 

The estimated cost of the undertaking, as we 
have said, is 24,279,000/, an amount proposed 











extent so considerable that the commercial relations 
between Europe and the East would be established 
upon a new basis. But for the construction of the 
5339 miles of line required for this undertaking 
not fonly would foreign capital be solicited, but 
the co-operation of various foreign powers would 
be necessary. At the smallest estimate some 


24,000,000/. would be wanted to complete this | 


work, assuming that the lines of railway through 
France, Austria, Turkey, &c., already in existence 
were placed at the disposal of the great compan 

to whom the task wound be intrusted. That suc 

a capital could be easily raised, there is no doubt; 
that political negotiations could be accomplished, 
leaving no obstacles in the way, may be readily 
imagined ; and that the engineering difficulties to 
be encountered are comparatively insignificant is 
certain. The policy, the utility, and the intimate 
mutual advantages to be derived are, then, the great 
questions to be considered. 

Setting aside certain vague and nebulous pro- 
positions which have of late floated about for the 
construction of such a line of railway as is here 
proposed, we find that the scheme of Messrs. Low 
and Thomas is at present the only one we need 
allude to here. The published description of the 
scheme is set out in a letter 
these gentlemen to Mr. Gladstone, and it wi 
be comprehended by an inspection of the above 
sketch plan. They propose to avail themselves 
of the direct route now open from Calais vid 
Mont Cenis to Trieste, thence through Austria, 
utilising the existing lines, and building 385 miles 
of new railway. From Austria the route would 
pass through Turkey to Constantinople, involving 
the construction of 602 miles of line. The Bos- 
phorus would be traversed by a steam ferry, and 
from Seutari the line would run through Turkey in 
Europe and Asia to the Persian frontier, a distance 
of 1630 miles. In Persia 855 miles must be built, 
and in Beloochistan 674 miles, which would bring 
the railway to Sinde, and thence to Kurrachee, 
making in all a distance of 5339 miles, of which 
1170 miles are already built, leaving a balance 
of 4169 miles, a length only about 1000 miles in 
excess of the great Transcontinental line joining 
the Atlantic and Pacific. Upon this railway 
Messrs. Low and Thomas propose to run—besides 
the ordi goods traffic and way trains—one fast 
train a day from the commercial centre of each of 
the powers interested in the undertaking, and to 
maintain sufficiently high speed and incessant 
travelling to complete the journey in 7} days ; they 


dressed by 


to be raised by different companies on behalf of each 
country interested, and for the respective amount of 


work to be done. In the outset we should imagine 
that a grave difficulty would be found in raising 
the necessary capital in those countries where the 
largest amount of work had to be done, but where 
money, energy, and apparent future interests are 
most scarce. But setting this aside, another ob- 
stacle arises, fatal, in our opinion, to international 
co-operation. From one point of view, it would be 
exceedingly convenient for Austria, Turkey, Persia, 
and Beloochistan to subscribe their millions, but 
from another point of view, it would be exceedingly 
unprofitable. Exactly the same argument against 
co-operation in the construction of the Channel 
Tunnel is applicable to the England and India 
Railway, but, of course, on a larger scale. 

To England France is the highway to the eastern 
world, to France England is the road to—England. 
Invaluable to this country as is her “ silver streak,” 
in this particular case, it has its disadvan and 
perverse French capitalists could not be convinced 
| that they would be equal gainers with ourselves in 
| this enterprise—after it was finished. And this 
| same objection would hold with infinitely greater 
| force against the England and India Railway. To 
ourselves, such a line in time of peace would be 
| doubtless invaluable; but the advantages to the 
other powers interested) would steadily decrease 
eastwards, while the extent of works required would 
increase in the same degree, and the ability to pro- 
vide capital would diminish as regularly. It may 
be argued that, with the completion of the railway, 
trade along the whole route would be vastly stimu- 
lated, and that the limite of the cr traffic 
could scarcely be set; but this is, of course, specu- 
lative, while the benefit to ourselves is clear and 
distinct. Under these circumstances it would be 
quite reasonable for all the powers interested to 
urge that giving running powers over such lines 
as are constructed, and permission to lay down the 
connecting links, would be equivalent for any con- 
tingent advantages they may derive. In England 
ond | India, therefore, the whole of the required 
capital would probably have to be raised. 

Te is possible, though, we believe, improbable, 
that any serious effort will be made to raise the 
capital within the restricted area which "oar pre- 
scribes, and that encouragement will derived 
from the fact that already a line has been con- 
structed in America—where capital is less plentiful 
than here—only 1000 miles than the new 
works in question, but the circumstances under 











rendered to our Kastern trade would warrant the 
investment of 24,000,000/, of ital in a line held 
upon an uncertain tenure, or w 


and more moderate pro 

been advocated for the upbrates Valley Railway 
are not more in keeping, at all events with nt 
trade pros ere is a limit beyond which 
rapid communication becomes too costly to pay for, 
with all its attendant rye gp « and we hold that 
the proposed England and India Railway far ex- 
ceeds this limit. 





THE OPENING OF THE MONT CENIS 
TUNNEL. 


(From a Special Correspondent.) 
Barpornecns, Sept. 15. 

YesrerpDay the Mont Cenis Tunnel was officiall 
opened by a ceremony at which France, Switzerland, 
Austria, and Germany, were ted, but I am 
not aware that England followed this example. It 
appears strange that so great a triumph of genius 
over matter should have been solemnised by the 
triumph of matter over genius, that is, by colossal 
eating at a splendid banquet. About 1500 invita- 
tions for the occasion were sent to the most pro- 
minent men of Italy, and to some few of the élite of 
Europe. The demand for these invitations was so 
great that for want of room, even the members of 
the technical staff, who have contributed to the 
accomplishment of the t work, were unfortu- 
nately partially excluded, being represented only 
by about a dozen of the leading engineers, a cir- 
cumstance which was much to be 4 

Three trains bore the distingui crowd from 
the splendid station of Turin to Bardonniche. 
Vv ew of those who travelled along the barely 
finish ed Alpine aw = evening dress at six in 
the morning, gore at ¢ to all the privations 
those who built it had endured, the exertions th 
had made, and the difficulties they 
or newly married couple to travel more quickly, 


cheaply, and easily from France to Italy. 
i i behind us as ¢ as we left 
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‘This train bore M. Grattoni and many of the 
greatest dignitaries of the State to Modane, where 
it was to pick up M. Le Frane, the French Minister 
of Commerce, General Menebrea, and many other 
men of note. The trains, which started after 
the first from Turin, stop at Bardonnéche, and 
those who had travelled io them, among whom 
we noted about 34 ladies, the Princess Pallavicini, 
the Marchioness San Germano, the Countesses 
Rignon, La Trinita, Zoppi, and others, ascended a 
steep path leading to an immense embankment 
made of the spoil from the gallery, and on which 
the banqaet hall had been erected. We all entered 
thia hall, which was, I must confess, decorated in 
roost exquisite taste, and most ingeniously arranged. 
One side of it was almost entirely open, and offered 
to the admiring eye the splendid panorama of 
Bardonnéche, and the buildings in which the staff 
and workmen had resided during their long task 
the peculiar aspects of the air compressors particu- 
larly attracting attention. 

In the meanwhile, some gentlemen of the com- 
mission, appointed for the reception of the numerous 
and select guests invited to the banquet, were 
busily engaged in resolving the important question 
of who was to take preference of whom, and who 
was more particularly somebody than any one eise, 
We noticed that on the grand master of ceremonies 
of the kingdom, Count Panissera, the Duke of 
Sartirana, and Mr. Francia Kossuth (the heir of a 
noble name), fell the tedious task of awarding to 
Cesar what belonged to Cmsar, arranging and re- 
arranging the tickets which marked out the places 
of the great men of the earth who were to be present. 
The Dukes of Argyll and Sutherland thus revolved 
more than once around the banquet hall, in the 
form of a card, but both these noblemen took their 
revenge for the locomotion they had to undergo by 
proxy, by being absent in person when the time 
came. 

rhe banquet hall, more than 100 metres in length, 
was mete all at once by the crowd of guests who 
took their seats round the tables which were laid 
in two parallel lines all alony the ball. Not much 
attention was paid to precedence, and places 
pointed out for dignitaries of the State were boldly 
taken by some eager correspondent. All the great 


men present were very reasonable, however, and 
the i ot er rreme of 
i) 


Austria alone insisted on 
eating higher up than the representative of a power 
who has once nearly eaten up Austria—I mean 
Prussia. 


The banquet went along as all other banquets | 


do, with this exeeption, that the French minister, 
Le Franc, rose for a toast before the dinner was 
half finished, and his rising prevented a few 
hundreds of people from accomplishing more than 
half the great business of the day. M. Le Franc 
began by sketehing a short history of the grand 
work which had been accomplished, and on this 
subjeet he was not at all fortunate; be then epoke 
of the departed who had eontributed to the colossal 
undertaking; his eloquence rose as he spoke, and 
became stirring in presence of the shadows o 
Sommeiller and Cavour. He maintained himself on 
the same high level for the rest of his address, 
which he concluded by pointing to the Mont Cenis 
Tunnel and to the aad Suez, both accomplished 
by the Latin races, and appealed to them as to great 
proofs that the Latin race is not declining in spirit, 
though Jately mastered in war in the person of its 
foremost representative. He then drank to the 
country whose working classes dledicate their power 
to the accomplishment of such works as the tunne 
of the Alpa, and not to the overthrowing of society 
and to the burning down of the monuments former 
ages had left. 

After M. le France, M. Devinceni and M. Sella, 
two Italian ministers, spoke, followed by M. Lesseps, 
of the Suez Canal; next spoke M. Amilhan, the 
director-general of the railway company in the pro- 
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was very restricted, and hence, although I noticed 
and regretted very mach this fae pea 
been particularly and personally acquainted wi 
this great man, who like Moses never reached, 
though he lived to see the promised land—I could 
only raise my glass with a few of those around me, 
to the most deserving of all the deserving, to Ger- 
mano Sommeiiler! 

We came back to Turin in very agreable com- 
pany, and arriving at half-past nine found the town 
splendidly illuminated, ali the arehitectural outlines 
of the central station (which probably is the most 
monumental station in Europe) were lighted up 
with coloured lanyps, a transparency in the centre 
representing France and Italy hand in hand in front 
of the tunnel. The street which runs before the 
station was artanged so as to represent a tunnel 
of gaslights and coloured lamps, while the entrance 
of Bardonnéche was represented the size of nature 
in front of the gallery in outlines of fire. The 
principal streets of the town were aleo illuminated 
more or less with taste and splendour, 

Next day the municipality prepared a splendid 
banquet at the Palladian Palace, which stands on 
Piazza Carlo Alberto, and a concert monstre was 
given on the Piazza of the Castle. On the 19th the 
king entertained the distinguished guests invited to 
the inauguration. All the important cities of Italy 
had sent their mayors to represent them at the 
solemnity, which will leave, I believe, in the minds 
of every one a profound impression and a lively re- 
membrance of the cordiality with which all strangers 
were rect ived 


THE OXY-HYDRIO LIGHT. 
Tue production of a light, the nature and cost of 
| which should enable it suceessfully to supersede the 
yellow glimmer generally obtained from ordinary 
leoal gas, has Jong been a favourite study with 
| chemists and others. The combination of oxygen 
and hydrogen gases, variously treated, has formed 
the basis of most inventions having this object in 
i'view. Bat although in many instances the results 
lof practical experiments have demonstrated the fact 
that such a light can be produced, yet an exposition 
|of that fact on a commerical scale has never been 
| effected until now. ‘This has been due either wholly 
for in part to complication in manufacture, difficulty 
in application to purposes of general utility and 
costliness of production. In fact, the chief diffi- 
|culty has ever been the expense attendant upon the 
|manufacture of the oxygen gas. The — re- 
searches of Jessie du Motay and others, however, 
| have led to the discovery of a means of etree 
\this gas at about the same cost as hydrogen. 
Advantage has, therefore, been taken of this 
circumstance to produce a cheap and efficient light 
by the admixture of the two gases, in certain 
proportions. Common hydrogen is highly car- 
| buretted and mixed at the burner with oxygen in 
the proportion of about 2 of the former to | 
of the latter, which burns with a pure white 
flame. ‘This constitutes the oxy-hydric light, with 
|which the city of New York was partly lighted 
jabout a year since. Previously to the outbreak 
of the recent continental war a part of Paris was 
also lighted by this means, and we understand 
|that the same system is about to be adopted in 
Vienna and Brussels. A company is now being 
formed in London for the purpose of introducing 
the new light in this country. With the view of 
roving the economy of this gas—for its use is 
| stated to involve a very great saving over ordinary 
| gas—a series of lengthened practical trials are about 
|} to be made at the Crystal Palace, where apparatus 
| for its production on a large scale is now being 
| fitted up. ‘We reserve the details of manufacture 
| until these arrangements are ay one in the 
| meantime it will be sufficient to say that a laboratory 
| examination of the matter and a comparison of the 
| purity and intensity of the oxy-hydric flame with 





vince to which the tunnel will belong, and he offered | that of ordinary coal gas, tell very greatly in favour 


in the name of the company a gold medal to Italy, 
one to France, one to Grattoni, and another to 
Graudis. The last speech was delivered by M. 
Grattoni, who spoke with emotion of Sommeiller. 
Naturally I much regretted to see that, doubt- 
less owing to the confusion and to the emotion 
of the moment, though almost each orator men- 
tioned Sommeiller incidentally, and though toasts 
were drank to France, to Italy, to those who ac- 
complished the great work im general, and to 
Grattoni in particular, no one thought of drinking 
exclusively to the memory of Sommeiller. 


of the new light. 


Tue Sr. Gormanp Ratuway.—The St. Gothard Railway’ 
with a tunnel about the length of that of the Mont Cen: 
will, it appears, very soon be commenced, The capital 
necessary for the tunnel is aboat 60,000,000 franes, and for 
the lines to join the Italien and the Swiss Railway about 
125,000,000 frances. Subsidies to the extent of 85,000,000 
francs have been voted by Germany, Italy, and Switzerland, 
and the remaining 100 millions will be i 
65,000,000 francs in i 
35,000,000 





The number of those who were allowed to speak 


seven to eight years will be required for the entire completion 
of the work. 





LITERATURE. 


The Rule of the Law of Fixtures, by ARCHIBALD Brows, 
. Barrister-at-Law, M.A. Edin, and B.A. Oxon, 
Reprinted, with additions and alterations, from the Lew 

Magazine. London; Butterworths. 

“+ Tae Rule of the Law of Fixtures’ is an attempt 
to gather up in one manageable formula all the 
numerous factors or elements requiring to be con- 
sidered in advising upon ern, cases ; it also at- 
tempts to arrange these factors, or elements, in the 
order of their relative importance.” It is thus that 
Mr. Brown describes in his preface the character of 
the book under notice, and the sentence gives such 
a fair idea of the general scope of the work, that 
we bave considered that we could not do better than 
quote it here. The book commences with an interest- 
ingepitome of the history of the subject, in the course 
of which the author explains the rigorcus laws in 
force in the “‘ good old times,” and points out how 
as trades and manufactures became developed there 
gradually obtained a more and more liberal inter- 
pretation of the enactments which in former days 
gave such powers to the landlord, and so limited 
the action of the tenant. Itis upon a consideration 
of the various cases exemplifying this gradual mo- 
dification of the law of fixtures as well as upon 
more modern decisions that Mr. Brown has esta- 
blished his ‘‘ rule,” and we must now explain what 
that “‘ rule” is. 

Our author shows that in early days any agricul- 
tural erection, ‘buildings, or erections, ‘‘ instantly 
and invariably became part and parcel of the soil 
upon which, or in which, they were set up;” and 
he points out that this law was justified by the fact 
that the land and the agricultural fixtures founded 
upon it for the purpose of carrying out its cultiva- 
tion, had a special relationship to each other. In 
the same way he considers that in dealing with 
other matters than land simply, and in attempting 
to determine how far any detail or adjunct of a 
certain res principalis is or is not a “ fixture,” it is 
above all drings desirable, in the first place, to 
determine the exact character of the res principalis, 
and then to ascertain whether there exists between 
this “‘main body,” as it may be termed, and the 
detail under discussion, any such relationship as 
that to which attention has been directed in the 
ease of land and agricultural buildings. Continuing 
his survey of the modern Jaw on the subject, Mr. 
Brown traces out, with much ability, the applica- 
tion of the principle just mentioned, as exemplified 
in the decisions given in numerous important cases, 
the shades of difference in the circumstances of 
these various cases, and their bearing upon the 
decisions arrived at, being carefully pointed out. 
Although strictly a “‘law book,” the. work before 
us deals with matters of such general interest, that 
it will be found well worthy of perusal by large 
numbers of readers who have no connexion what- 
ever with the legal profession. Engineers, manu- 
facturers of all kinds, agriculturists, landlords, and 
ordinary householders, will find much information 
in its pages which it is advisable that they should 
be acquainted with, and they will also find that Mr. 
Brown conveys this information in a very clear and 
readable way. 


Various. Exposives. 

Ix the series of articles upon the subject of ex- 
plosive compounds which have preceded the present, 
we have dealt successively with gunpowder, gun- 
cotton, and dynamite. We have now to consider 
various compounds designed to supersede gun- 
powder, and which have been tried and have proved 
more or less suecessful. One of the most promising 
of these compounds was introduced to public notice 
in England in 1866. This was a new blasting 
powder, the invention of M. Neumeyer, of Taucha, 
Saxony, and which was termed “ inexplosive,” in- 
asmuch as there was no possibility of exploding it, 
either during its manufacture, storage, or manipt- 
lation. Not until the proper moment for ignition had 
arrived, when it was well rammed home and 4 ‘ 
pared for its work, was its energy developed. When 
fired under those itions it manifested a power, 
weight for weight, eonsiderably in excess of that 
be uced by gunpowder. Although this powder 

iffers in colour as well as in action from gunpowder, 
in that it is slow burning instead of being violently 
ge 9 — contact pereeny 
it is stated to composed of precise 
materials as ordinary gunpowder. No other sub- 
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stances are added, the special results arising simply 
from the method of proportioning 
tbe ingredients. A reduction is made in the amount 
of sulphur employed by which means a much smailer 
quantity of the noxious vapours is evolved on its 
ignition than is Yamane by the combustion of 
ordinary gunpowder; a point of some importance 
in mining operations. Some difference is made in 
its preparation according to the pu for which 
it is required, whether for use in arms or in 
mines, For the former purpose the result is a 
grained powder which, when hermetically confined, 
explodes at the same temperature as ordinary gun- 
powder, whilst as prepared for blasting purposes it 
3 in a state of meal and requires a somewhat higher 
temperature to explode it. This is an advantage as 
it renders the chances of premature explosion more 
remote, its ignition being readily effected in the 
blast hole by Bickford’s safety fuse which is now 
extensively used in our own and continental mines. 
Although no coating or glaze is imparted to this 
powder in manufacture, it is not more hygrometric 
than ordinary gunpowder, whilst if wetted and 

dried it is said to retain all ite good qualities, 
Neumeyer’s powder was fully tested in England 
towards the close of 1866 and in the early part of 
The tests applied conclusively proved it to 
he inexplosive when fired in contact with the open 
ir, but violently explosive when confined ready 
for work, either in a rifle or a blast hole. ‘The 
tests for inexplosiveness were carried out in the 
Crystal Palace grounds* in December, 1866, the 
st conclusive being the firing of 35 Ib. of the 
powder—half blasting and half rifle powder—in a 
sinall brick house § ft. square roofed with slate and 
fitted with two lengths of 5-inch drain pipe for chim- 
ys. On igniting the powdera large body of flame 
ssued through the openings, but neither bricks nor 
slates were disturbed. On 3 lb. only of ordinary 
unpowder being placed inside the house and fired, 
violent explosion took place which rendered the 
building a mere wreck. The tests for explosiveness 
and working power were made on a practical seale 
t the Bardon Hill and the Markfield granite 
uarries, near Leicester. In both cases the blasts 
were highly satisfactory, the results being in some 
instances superior to those obtained from gun- 
powder. It was found, too, that in a hard compact 
ck the effect produced by a given quantity of 
powder was greater than that produced by an equal 
quantity in a soft or loose rock. ‘This powder was 
also tried with equal success at the quarries of the 
Welsh Slate Company, Rhiwbryfdir, Carnarvon- 
shire, and subsequently at the slate quarries of 
Messrs. Matthews and Sons, Festiniog. The con- 
current testimony of those connected with the 
and who conducted the experiments, 
went to prove the adaptability of Neumeyer’s 
powder for that purpose. It was also tried in coal 
and in copper mines with equally satisfactory 
results, but notwithstanding all this, and although 
of so promising a character, all endeavours to render 
it a commercial success in England failed. In 
Germany, however, we believe it still continues to 
be extensively manufacturedand used, M. Neumeyer 
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quarries, 


having erected large mills with steam power for ite 
production at Attenburg and two other places in 
Germany, about five or six years since. This 


material is worthy of notice as being the only ex- 
plosive in the condition of grained powder which 
has proved superior to gunpowder for blasting ; 
which can be used in firearms; and whieh really 
embodies comparative safety coupled with greater 
energy than ordinary gunpowder. 

Considerable attention has been given to the 
production of an explosive by the incorporation of 
chlorate of potash with other ingredients which 
should tone down its violence. To some extent the 
compounds thus produced have been found success- 
ful as regards power, and—with careful manipula- 
ton—safety. But chlorate of potash is a dangerous 
substance to deal with at the best, and until a 
method of rendering it safe is discovered it will 
remain so. M. Ehrhardt’s powder was of this class, 
its ingredients being, for blasting powder, chlorate 
and nitrate of potash each one part, tannin two 
parts, and charcoal fourparts. For artillery Ehrhardt 
omitted the charcoal and used equal parts of the 
other ingredienta. Mr. Horsley claims the inven- 
tion of Ehrhardt’s powder, and in practice he pro- 
duees a very powerful blasting agent com of 
chiorate of potash and gall-nuts in the portion 
of three to one. Mr. Horsley prepares this powder 








method of mixing, also adopted by Mr. Horsley, 
appears the safer where large quantities are re- 
—- This consists in passing the ingredients 
through a series of horsehair sieves 


one 
below the other and having a rocking motion im- 
ed to them. @ the two 


Upon the upper 
ingredients are first mixed by Mies We together 
from two receptacles above the sieve, one 
containing a given weight of chlorate of 4 
and the other one-third of such weight of nuts. 
The chlorate being much heavier than the nuts, the 
volumes of the two are about equal. The sieves 
are set in motion and the two cae § verised in- 

ients pass downwards through them and so 
become blended and form the explosive compound, 
Horsley'’s powder has been used for blasting in 
a railway cutting at Milford without accident and 
with suceess. It has also been used with excellent 
results by Captain Harvey in experiments with his 
torpedo. Some years since Mr. Horsley submitted 
this powder to the Government, but it was objected 
to on account of its detonating properties, the test 
at Woolwich having been to strike it on an anvil 
which of course exploded it. The temperature at 
which this powder explodes varies from 430° to 
460° if the heat is suddenly applied. When, how- 
ever, the temperature is gradually raised, the powder 
will char and become inexplosive. The powder is 
also exploded by concentrated sulphuric acid. Mr. 
Horsley considers bis compound a safe one, and it 
raay be so in his or other equally carefal hands, 
but beyond this we are by no means prepared to 
endorse his opinion. ‘That it is exceedingly power- 
ful we have no doubt as we have seen its disruptive 
effect, as compared with that of gunpowder, on 
some elm blocks. Equal charges Horsley's 
powder and fine grain sporting powder were fired 
from an eprouvette at right angles to the wood and 
lin. from its face. Horsley’s powder tore apart 
the fibres and made a hole in the wood whilst the 
gunpowder left little more than a mere smoke mark 
upon its surface. 





OxtpsaM Scoot or Sctexce anp Art.—Three Queen's 
medals have been awarded by the department to artisan 
students of this school. The silver medal for mathematics 
to John Armitage, a bronze medal for machine construction 
and drawing to John Robertson, a bronze medal for ap- 
plied mechanics to Thomas Marsden. John Armitage has 
also gained a Whitworth scholarship this year. 





Survey axp Mary Dasrsscr ov Hecumoxpwiks.—At 
a meeting of the Heckmondwike Local Board held on Monday 
the 25th inst., Mr. M. Paterson, C.E., of Dewsbury, was 
unanimously appointed to carry out a complete gurvey of 
the district to a ecale of 10 ft. per mile, and to lay out a 
system of main range. Heckmondwike, although a 
manufacturing town of 9000 or 10,000 inhabitants, and 
steadily increasing to importance, has hitherto been without 
any connected system of sewerage. 





Sream Yaoutrxc.—A new iron screw steam yarht, 
named the Mona, has just been built for Lord Howe by 
Messrs. Day, Summers, and Co., of the Northam iron 
Works, at Southampton, which was tried at the measured 
mile in Stokes Bay a few days since with the following 
results: Ist run, 65 1b. steam, 89 revolutions, 5 minutes, 
equal to 12 knots per hour ; 2nd run, 65 Ib. steam, 88 revolu- 
tions, inutes 14 ds or 11.46 knots; the mean 
speed being 11.73 knots, or re, statate miles per hour. This 
rate of is the more satisfactory, as it has been proved 
that the Mona is able to keep it up at sea. She has 
round the Isle of Wight, a distance of 60 miles, in 4 
and.40 minutes, on her late cruises to the Channe 
Islands, Cherbourg, Dieppe, Plymouth, and 








hour. The Mona is a very yacht, with two 
masts, and is rigged as a fore and aft er ; length be- 
tween ndiculars, 140 ft., beam, 20 ft., depth from base 


line to under side of deck, 13 ft. 9in., , builders’ 
measurement, 272. She has a very spacious 

clear head room of 7 ft., and the sleeping cabins are pro- 
vided with baths sunk in the floor, whi 
from the sea, and emptied into the bilge. The yacht s 
with Day, Summers, and Co.'s compound engines 


fi 


horse power, nominal, diameter of pressure » 
20 in., low re ditto, 40 in, with a2 ft. stroke. The steam 
is expanded about eight times, and the results are extremely 
favo in economy of fuel. The Mona is found to steam 
250 per 24 hours, with a consumption of 4 tons of coals. 
The i of the compound engine to yachts will effect 
a com revolution in the yachting ache Hitherto the 
¢ drawback to the use of steam power in a yacht was the 
quantity of coal by the old class of engine, 
frequent necessity of putting into port 





er : me ont t 
Vide account of trials on p. 472, vol. ii., of Exc1seznine. 
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by grinding the two ingredients very fine and JOTES FRO: ARIS 
compounding | intimately mixing them in a wooden mortar with a : gn po 26,1871. 
pone of the same material, As. this t is Tus Morr Cen Tonnes. 
ble to be exploded by a blow an alternative; Tuk i ration of the tunnel has caused less anima- 


pany and those with which its lines have 
Tue Imreetar Yacur Hrospeiax. 


passengers, 

18 ft. 1 im., and the guarant 
with space for two f 
The hall was built of wood, M. 
porate Cr gmygars gaye en trom go stringers 


The are of high pressure, inexplosive, of the 


Belleville type, already largely in several small 
Government boats and of wide in Prance. They 
7 pee tra gabe en 4 giving collectively 
540 square feet of grate and the working pres- 


sure is 57 1b. per ineh. 
in working order did 
engines designed and romans 
Forges et Chantiers de l'Océan, are vertical, each t 
cylinders 899 in, diameter and 23§ ia. connected 
the main shaft by two cranks at right 
tribution of the steam and the 

engine by means of an ordinary link motion. 
speed is 130 revolutions and the indicated borse 
1800. 

The two condensers are tubular for effecting the com- 
plete separation of the steam and water. 

The various parts of the yacht have been executed with 
the greatest care; the lines of the ship are elegant; the 
hull is at once solid and light ; the accommodation is eon- 
venient; the masts, yards, and rigging are of moderate 
proportions, but ample to help the ship at any’crisis and 
to check the rolling ; the appearance of the engines is satis- 
factory despite the limited room available for them; the 
boilers are able to withstand very high pressures, they 
are very secure from explosion, they occupy but little 
room, are light, and not cumbrous, and the space they take 
up in all is 10,850 eubie feet. 

The Hirondelle was submitted at first to numerous trial 
trips. These trials, commenced in October, 1869, showed 
the necessity of some modifications; the alteration of the 
screws amongst others. On the 2ist—23rd of March the 
performances were again tested. On the 21st there was 
ascertained by the trials on the measured line at Cherbourg, 
the maximum power the engines could develop, and the 
highest speed that could be obtained ; the of water 
were 10 ft. 11 in. and 12 ft. 10 in. fore and aft respectively ; 
the immersed section amidships was 248 ft., the sea was 
calm, the breeze light, six runs with full steam were made 
with a mean speed of 16.41 knots and a horse power of 
2125 indicated, with a speed of 120 revolutions. Two runs 
with half fires gave a mean velocity of 18.48 knots with a 
horse power of 1026 and 94 revolutions per minute. 

On the 22nd of March the double trip from Cherbourg 
to the Isle of Wight was made with all fires lighted, but 
without forcing them, that is to say, were maintained 
in their normal condition, and on the 28rd she went from 
Cherbourg to Havre under the same conditions. In crossing 
to the Isle of Wight the mean horse power developed were 
1748 with 111.5.revelutions and an average speed of 15.95 
knots; the crossing ocenpied three hours and a half. The 
run back was effected in four hours with an average speed 
of 15.58 knots and a mesn power of 1663 horses corre- 
sponding to 108.5 revolutions per minute. Lastly, the third 
trip from Cherbourg to Havre showed 1766 horse power, 
16.079 knots, and 112 revolutions. 

On reaching Havre an examination of the engines 
showed that nothing was disarranged, the various 





good deal to be done to the Hirondelie at Havre, so that 
she was scarcely ready for active service before the com- 
mencement of the war, But by this time cireumstances bad 
changed ; no longer a vessel, the yacht from July 
1870 to July 1871 was employed on the most active 
service in the North Sea and in the Channel. When in 
December and J 
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frequent during winter in the North Sea and the Channel ; 
but the boat, thanks to her good constraction and great 
power, has shown herself superior to the worst occasion. 

Now the Hirondelle is again being changed, and will soon 
be converted into one of the vessels forming the French 
navy. As gunboat we shall be able to study the suit- 
ability of her arrangements under entirely new circum- 
stances. 





Restoration oF Bripces. 

M. Cadot, Ingénieur des Ponts et Chaussées, bas just re- 
constructed in masonry a suspension and a timber bridge, 
following a new method, which appears greatly to facilitate 
these works, and to promote considerable economy. The 
suspension bridge of Tournus, over the Sadne, is composed 
of five spans, each of 91 ft. 10 in., resting on two masonry 

and four intermediate piers. The width was 
26 ft. 2 in. between the handrails, and the traffic was very 
considerable. 

Timber piles were first driven under the bridge to carry 
the centering, leaving, of course, sufficient openings for the 
requirements of navigation ; then demolishing the platform 
for one-half of its width; and concentrating the traffic on 
the other half, one portion of the centres were placed in 
position. On these were placed a temporary platform, on 
to which the traffic was directed, whilst the rest of the old 
platform was destroyed. The second half of the centres 
being completed, the permanent arches were built, but only 
for half their width. These arches were built with a first 
course of brickwork, left to set before the work was con- 
tinued, then with other courses of brick and stone. A tem- 
porary roadway was constructed on these arches, which 
gave an available width of nearly 18ft., and an over- 
hanging side-walk of timber was also constructed. This 
half of the bridge being oper, the traffic was again diverted 
from the temporary platform, and the rest of the bridge 
was completed in a similar manner. Lastly the permanent 
roadway, 18 ft. wide, was made, with two footpaths, each 
8 ft. 10 in. wide, the timber walks being removed, and the 
permanent parapets erected. 

The centres were struck a month after, and no settle- 
ments nor fissures were visible. The arches, 88 ft. 7 in. 
span, have i1ft. rise, 35in. thickness at the crown, 
and 3 ft. 10in. at the springing. The total cost of re- 
constructing this bridge amounted to 150,000 francs, of 
which 40,000 francs were spent in temporary works. 

The economy of this system depends on the facility for 
avoiding the construction of temporary bridges, and on the 
reduction of the dimensions in the centres on account of 
the method of construction employed named above, in 
which the first course is allowed to set before the second 
course of brickwork or masonry is superimposed. 


Tue Rocks Prercep wx Morr Cents. 

M. Elie de Beaumont has contributed to the Academy a 
collection of 196 samples of rocks passed through in the 
piercing of the Mont Cenis Tunnel. This collection, which 
has just been completed, is accompanied with a catalogue, 
included in the Compte Rendu of the Academy. The 
study of these samples permits us to divide into six zones, 
the ground cut by the tunnel : 

1, The anthracite zone that is first followed in leaving 
Modane after traversing 420 ft. of loose earth, and which 
is the most elevated in the order of superposition of the beds. 
It represents an oblique thickness of 6454 ft. 6 in., corre- 
sponding to a real thickness of 3732 ft. 3 in. 

2. The quartzite zone, 1251 ft. 3 in. thick, following the 
axis of the tunnel, and of an absolute thickness of 725 ft. 
6 in., the thinnest and best defined of all. 

8. The gypso-calcareous zone, of ah oblique thickness of 
28165 ft., and an actual depth of 1627 ft. 38 in. It presents 
a host of remarkable mineralogical developments. There 
are found there calcareous crystals, sometimes massive 
and almost pure, sometimes schistous and mingled; anhy- 
drite, talcous schist, and quartz-sprinkled schistoids. This 
zone, although comparatively thin, is called by the engineer, 
Sismonda, “ La grande masse calcaire.” This formation is 
strongly marked on the surface, and presents bold outlines 
that strike the eye. 

4. The upper calcareous zone, which has an oblique 
thickness of 9104 ft. 10in., and a normal thickness of 
5268 ft. ll in. For the most part its composition is very 
uniform, the schistous element being predominant, dimin- 
ishing in the lower part of the zone where the calcareous 
element is most marked. 

5, The middie zone of calcareous schist which the tunnel 
traverses for 8563 ft., and the thickness of which is 4950 ft. 
6in. It is characterised by the presence in the calcareous 
schist of a quartz ore sand, known as silicious crystalline 
calcareous schist. 

6. Lastly, the lower zone of calcareous schist, which ex- 
tends to the Bardonnéche opening of the tunnel. Its 
oblique thickness is 11,482 ft. llin., corresponding to a 
depth of 6688 ft. Bim. It is characterised by the pre- 
dominence of the calcareous in relation to the schistous 
element. 

The element which most affects the general aspect of the 
greater part of the rock pierced by the tunnel, is black ar- 
gillaceous schist. The most extended is the element of 
tale, that is to say, that greenish mineral, soft to the 
touch, generally called talc, without precisely meaning that 
it is a silicate of with or without water. The 
third characteristic element is the quartz ore sand, gene- 


the most part, of almost colourless hyaline quartz. Lastly, 
comes the carbonate of lime, which forms the mass of more 
than half the specimens of the collection. 

Crystallisation has almost caused the fossils to disappear. 
especially the belemites so frequently met with in parts of 
the same extendéd formations that have not been disturbed. 

The beds found in a horizontal position have been lifted 
to an inclination of 50 deg. This movement has given 
place to the attrition to which a great number of specimens 
bear witness. The six zones are very distinct, and the 
reports of the engineers during the progress of the work, 
give ample information for ascertaining with precision the 
exact dimensions and characteristics of the formations. 

The essay of M. Elie de Beaumont is in part extracted 
from a memoir by M. Sismonda, published in 1866. This 
memoir included a section prepared at the time wher the 
work of piercing the Alps had just commenced. This 
section has been exactly verified by the experiences obtained 
in making the work. 

The tunnel is in effect a horizontal boring, presenting 
over ordinary vertical borings the advantage of a great 
length, and of a section that permits the most extensive 
observation. It enables, moreover, the observations de- 
duced from the data afforded on the surface to be checked 
with those made in the interior of the earth. 


Tae LaFayette. 

To-day’s telegrams announce that the magnificent 
steamer Lafayette, of the General Transatlantic Company, 
took fire yesterday at 2.a.m., in the port of Havre, just as 
it had arrived from New York. At 8 o'clock the rear of 
the ship, loaded with corn, fat, and other combustible mer- 
chandise, was in flames, the masts fell, and there was little 
hope of saving the ship and her cargo, The loss is esti- 
mated at more than 4,000,000 francs. 


RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 2712, 10d.) William Brace Thompson, of Dundee, 
patents fitting vessels with hydraulic or other packing 
preases for facilitating the stowage of loose materials, such 
as flax, hemp, &c. Mr. Thompson proposes to fix the press 
so that the sole plate extends across the hatchway, the 
object being to treat the material as it passes to the hold. 
We much doubt whether a patent for the fixing of a pack- 
ing press in any particular position on boardship could be 
maintained. 

(No. 2721, 1s.) John Coope Haddan, of 41, Treherne- 
road, and John Imray, of 28, Great George-street, patent 
the apparatus for taking and registering votes which we 
noticed in our account of the last conversazione at the In- 
stitution of Civil Engineers (vide page 403 of our last 
volume). 

(No, 2725, 38.) David Greig and Max Eyth, of the 
Steam Plough Works, Leeds, patent arrangements of 
ploughs, barrows, &c., which are well worthy the attention 
of those interested in steam cultivating apparatus, but 
which we have not space to describe here. At some future 
time we may probably give an account of these plans. 

(No. 2729, 6d.) George Bell Galloway and George 
Thomas Galloway, of London, patent what they term “ im- 
provements in the production of motive power, and ap- 
pliances connected therewith.” This is a very rambling 
specification referring principally to schemes for pumping 
back the exhaust steam of engines, mixed with air or water, 
into the boilers. The descriptions of Messrs, Galloway's 
plans contained in their specification do not enable us to 
discover their merits—rather the reverse. 

(No, 2733, 10d.) David Laidlaw and John Thomson, 
of Glasgow, patent arrangements for propelling omnibuses, 
&c., by compressed air. The patent particularly refers to 
forms of air compressing pumps having two or more 
cylinders of different sizes in which the air is successively 
compressed, and forms of air storage reservoirs built up of 
tubes of moderate diameter so as to be capable of with- 
standing a high pressure. The air drawn from these reser- 
voirs is passed through a reducing valve on its way to the 
propelling engines. We believe that the circumstances 
under which compressed air can be profitably employed as 
a propelling power are exceedingly rare; but Messrs. 
Laidlaw and Thomson's plans have been worked out with 
acare which entitles them to notice. 

(No, 2748, 10d.) Brierley Denham Healey, of Glasgow, 
patents methods of heating steam boilers by gas which is 
generated in gas producers somewhat resembling those em- 
ployed by Mr. Siemens, and which is supplied with air 
which has been heated by passing through tubes which 
traverse the boiler flues and which are thus exposed to the 
burning gases. 


McIilwham, of Glasgow, patent machinery for making 
ears railway sleepers which we could not describe 
briefly. 

(No. 2797, 6d.) Ernest von Jeinsen, of San Francisco, 
U.S., patents fitting each bearing of shafting, &c., with 
a collar at the middle of its length, this collar revolving in 
suitable recesses in the brasses and dipping inte an oil 
reservoir from which it takes up a supply of oil as the 





rally quite fine, composed of little grains, amorphous for 


shaft revolves. With the exception of some little matters 


(No. 2768, 24.) Matthew Andrew Muir and James th 


of detail, this plan is similar to others which have been 


proposed 
(No. 2765, 10d.) John H Johnson, of 47, Lincoln’ 
inn-fields, patents, as the squn of Chadies Shaler Smith, 





Charles Hazlehurst La- 
trobe, and Frederick 
Henry Smith, of Balti- 
6 more, oe — of 
constructing bri iers 
of columns siden by a 
kind of shrouding of 
tension bars, diagonal 


to connect the heads of 
one set of columns with 
3’ the feet of the next ad- 
joining. The annexed 
sketch shows one ar. 








gement proposed 

(No. 2798, 8d.) Jasper Henry Selwyn, of Woodland 
Crag, Grasmore, patents an ingeniously contrived entrench- 
ing tool for military use, this tool combining in one instru- 
ment a pick, a hoe, and a digging spade, whose blade and 
handle can be detached and used separately, the former as 
a breastplate and the latter as a pick, a walking staff, or 
for other purposes, such as assisting to support a “ tente 
d’abri.” 

(No. 2800, 4d.) Jonathan Down, of Widnes, patents 
methods of obtaining copper from cupreous pyrites. These 
plans consist in neutralising the solutions of copper to such 
an extent as to retain the greater part of the arsenic, anti- 
mony, and other impurities in solution when the copper 
is precipitated from such solutions by metallic iron. 

(No. 2803, 1s. 4d.) William Edwin Buckland, of 
Gloucester, patents methods of securing rails in railway 
chairs. According to some of these plans the rail is gripped 
by a *‘ rolling wedge,” this being a cam pivoted in a hollow 
in the jaw of the chair, and having a serrated edge which is 
eccentric to this hollow and which bears against the rail. 
In other cases the rail is held by a pair of wedges inter- 
posed between it and the jaw of the chair, the two wedges 
of each pair being arranged with their points towards each 
other and being drawn together, and thus tightened up, by 
a bolt passing through them. We fear that these wedges 
would be found difficult to keep tight. 
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SELENITIC MORTAR. 
To raz Epitor oy Exorysenine. 

Srz,—Apropos of your account of Colonel Scott’s selenitic 
mortar in your number for June 30th, the following infor- 
mation may be of interest. Allow me, however, first to 

int out an ambiguity in your report. 
Pou of “sulphate of lime in the form of either 
plaster-of-paris, gypsum, or green vitriol.” Now green 
vitriol isa sulphate of iron, and not a sulphate of lime, a 
the above sentence would imply. : 

Further on you say that “Colonel Scott uses sulphuric 
acid in preference to plaster-of-paris,” meaning, I believe, 
iz - ae vitriol in preference to plaster-of-paris.” Is it not 
80 


To resume. Two years ago I saw in Caleutta some steps 
leading to a public office which struck my attention. There 
was a great deal of traffic over them, they had been in use 
about fifteen years, and they were scarcely worn. The surface 
was beautifully polished and appeared like a kind of hard 
porphyry. On inquiry I ascertained that they were 
of Portland cement mixed with a small quantity of green 
vitriol. This fully confirms the statements of your report 
as to the strength and fineness of surface imparted by the 
addition of the sulphate; but if Colonel Scott has s 
patent, I fear er fifteen years will some- 

idit 


what damage its ° 

Struck with hp capeliense of these steps, I made several 

a ts with various limes and with Portland cemest, 
subsequently, used selenitic mortar on more than ope 


oceasion. I never tried the substitution of plaster-of-pans, 
and am quite to that it is very i to 
green vitriol. Your of the effect of the sulphate! 
eannot quite lime I used was 


understand. 
“slaked.” The action of the sulphate appears to me to b 


zie om ee fa ae 


crease the strength 
they are intimately 


combined. 
1 am, Sir, y our obedient Servet, 





Bankipore, Bengal, August 27, 1871. 
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REGISTERING WEIGHING MACHINE. 


DESIGNED BY MR. HENRY FAIRBANKS, ST. JOHNSBURY, VERMONT, U.S.A. 


Masy weighing machines have been made for insuring 
absolute or approximate uniformity in the quantities 
weighed at each operation, and such machines are very 
in weighing grain and analogous mobile or fluid material ; 
but they are obviously unsuited for weighing irregular 
quantities of solid substances. We, however, give above 
engravings of an ingenious machine desi 
patented by Mr. Henry Fairbanks, of St. Johnsbury, Vermont, 
U.8.A., which weighs and indicates correctly widely varyin 
weights, although it is best adapted to weigh masses whic 
are approximately uniform, such as successive wheelbarrow 


useful | 


ed and recently | 


loads, wagon loads, or car loads of coa!, metals, ores, stone, 


we, or the like. 
tions on the part of the attendant, who may operate success- 
fully after a little practice, even if unable to read, or without 
att, or under circumstances where the fingers are cold and 
numb. 

It has long been common to register or indicate plainly to 
the eye the number of revolutions of a steam engine, and 
various analogous matters by means of figures on wheels 
mounted side by side, and so connected together by other 
mechanism that the motion given to the units wheel umparts 
the proper slower intermittent motion to the tens wheel, 
and this again to the hundreds wheel, and so on indefinitely. 
Mr. Fairbanks has combined such a mechanism with a 
weighing scale, and has provided means whereby the opera- 
tion of weighing and registering is mainly automatic, and 
the machine may be worked successfully and reliably by very 
ignorant and unskilled workmen. In our engravings Fig. | 
is a front view of this machine ; Fig. 2 is a plan; Fig. 3 isan 
end view with a part of the end plate broken away to show 
the mechanism ; Fig. 4 is a cross section through the register- 
ing mechanism ; and Fig. 5 is a cross section through the 
beam, the screw which transmits motion to the poise, the 
guide of the poise mover, and the frame. 

Referring to these figures, A is the beam of a platform or 
other scale of ordinary or suitable construction. It has not 
been considered necessary to re mt the platform, the 
yams J levers, and other ordinary mechanism by which 
the weight of the load is transmitted to the important 
member termed the weighing beam. The rod by which the 
force is made to move the béam, A, is indicated by a. We 
shall indicate the framework wherever necessary by the 
letter M, and any special member of the framework by 
M, M?, &e. A guide, M!, is pro the framework to 
steady the motions of the powe slider, and M?, M?, 
are provided to limit the extent of the vibrations of the 
beam, A. B is the poise ; it is slid outward or to the right 
on the beam, A, by turning the hand crank, 5, in one diree- 
sam and is moved inward or to the left on the beam by 

urning the same hand crank, b, in the opposite direction. 
The train of mechaniem, 6, b', ®, to b’, and 6%, by which this 


It requires no inspection or mental opera- | 








is effected turns the screw, 5*, in one direction or the other, 
and thus correspondingly moves the poise slider, 5’, and 
through 4 “sag of the light rod, 5°, gence wngier ype 
nexion with # poise at t point, 57, out or 
draws in the poise on the beam, A. The gene in the 
train of connecting mechanism are the shaft, 6', carrying a 
gear wheel, b*, meshing into another gear wheel, 5°, fixed 
upon @ continuation of the endless screw,6*. Mr. Fairbanks 
prefers that oe edge of the beam, A, shall be perfectly 
smooth. The ry graduations may be made on the 
broad front face of the beam, and the machine may be used 
for weighing in the ordinary manner by simply disconnecting 
the other work if it should ever become A 





of mechanism which performs an important 


we shall ise generally that the hand crank, 5, turns 
successively in ite directions ; it is turned by the hand 
to the right until the poise is slid back, or to the left on the 


beam, A, to the zero point; now it is stopped forcibly by 

seens, hich will be’ desetbed Serther on, and nexi the 

crank, >, is turned in the reverse direction, either by the 
uf . 


when the poise has been 
extent, and the correct weight ascertained. ‘ 
erank lever hung above upon a shaft, e4, fixed in arms, M’, 
forming « part of the fixed framework, M. The vertical or 











the beam, A, sinks by reason. the poise, 
outward meas eg 7 ae weight is 
tension piece, A*, of the beam, A, is 
the ing arm, ¢, and 


Ww le 
The wheel, e*, forms a part of another train of mechanism 
to be described below; it is revolved rapidly, while the 


poise, B, is being moved slowly outward, and ite notch, e*, 
1s ada to receive the horizontal arm, ¢*, of the lever before 
descri whenever such lever is allowed to sink. So soon as 
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forked arm, g’, at the opposite extremity, the function of 


will present! . 
when the paves dlider, 5+, strikes the nut, g, and moves 
, to the left, the are #0 adj that just as| 
B, has reached the zero mark on the beam, A, the 
been moved so far to the left that it rocks the 
the etd, g’, to the right. The 
of pina, g*, on a sleeve, 9%, which 
endwise, as also of turning to a limited 
lindrical M*. This sleeve, 9°, 


opposite arms, one, g*°, © 
er, *, before desdribed, the other, oe 


FF_t: 


52 


, is moved endwise to the right, as before described. 
i as follows: re is a broad ratchet 
extended shaft of the endless screw, b*. 
, eatehes in this ratchet, g'*, whenever it is 
pawl, g**, remains elevated, and the screw, + 

turn freely until the end motion of the sleeve, 9°, « 
ions is completed to the right. This end motion 
the arm, g**, under a pit, g’*, which is fixed in the 
on the extension_of the shaft, l*. The 
that the end’ motion of the sleeve 
9", into the path of the pi 
pin, g**, strikes on the upper side of the 

it down into the ratchet, g'*. 
motion 


of the pawl, o'', into the 

B, bas reached the zero 

Tt will now be understood that the 

to turn the rank, 5, to the right until 

and then to turn it to the left, or in the reverse 

w it to be turned to the left by the action of 

and cord), until it is again stopped, and 

the weighing operation so tar as the 

attendant is concerned. We will presently 

action of the registering mechanism which takes 

interim. It be understood that the cord and 

may be used as a substitute for hand power in| 
the reverse motion. 

may be enelosed in a suitable casing or well 

to protect it from disturbing influences. With 

and weight it is not necessary that the attendant 

turn the crank except in the forward direction, but he 

turns it forward until it stops and then liberates it, and it 

turns slowly backward by the action of the weight 

acting through the cord, }*, and thereby transmitting its 

motion to the shaft, b', and its connexions. such weight 

and cord are not used it is necessary that the attendant shall 

in his hold on the crank, b, and shall turn it slowly 

until it is stopped. In either case it is not essen- 

‘ success that a special attendant be stationed at the 

The labourers aie operate the wheelbarrows, or who 

w or brake, or otherwise attend on the cars 

ams by which the loads are successively trans- 

and from the scale, may each in succession, when 

» Operate the scale in the simple manner 


LEE 
Tie 


or 
ported to 


of | part 
acts 


g**, and at the | the smooth 


| is perfectly free to rise and sink without any friction there- | 





required. A sleeve, &, is mounted loosely on the extended 
shaft of the endless screw, b*. This sleeve carries a ratchet, k', | 
which receives a pawl, 4*, hung on the rod, M*, before 
Gescribed. This pawl prevents the ratchet, &', and its con- | 
nexions revolving excepting in one direction, that is during | 
the motion of the poise, B, outward. During this motion the | 
sleeve, &, is turned with the screw, b*, by means of a pawl, k**, | 
hung the pin, £'%,on the wheel, g'*. There is a gear | 
wheel, &*, fixed on the sleeve, &, and which gears into a 

larger wheel, &*, on a cranked shaft, &°. The crank, £*, on 

this shaft, £°, is peculiarly constructed. It is strong and of | 
sufficient length to carry three pawls, K, K, K, adapted to 


penencing eny serious results from mistake or derangement 
in the action of any 
We have now exp’ how the motion of the poise slider 
to the left draws the rod, g', to the left, and moves the 
sleeve, g®, and its connexions to the right, to effect 4 
automatic stopping of the crank, >, and its connexions 80 | 
soon as the poise reached the zero mark. But we have 
not described the means whereby this sleeve, 7%, is returned 
and slid back to its original position when the poise slider, b, 
oceerres Sane move onwards ene Pee This is 
partly due to action of the spiral spring, g*, es 
tbe Fad, 7°, 06 the right oo s00n as it © Uborsted. andl te due 
to the coiled spring, g+*, not before deseribed, which 
y against ny ing it to the left out 
of the of the pin, g**. It willbe seen that the connexion 
of the forked end, 97, of the lever, g*, to the pins, g*, and the 
sleeve, g*, is made through the medium of slote, so that the 
sleeve, 9*, may tarn freely to a limited extent around the | 
pin or guide, M*, Mr. Fairbanks states that he has found | 
in ice that it is better to allow a stil! freer = 5 motion 
to wi, 7", and to the opposite arm, g’®, and he con- 
ooqnentiy divides what for y 1 areal he Sencmnianstes the 
sleeve, g®, into two parts, making the right-hand part per- 
fectly to turn; it rocks freely to any required extent on 
guide rod, M®, and its contact with the other 
of the sleeve, g*, and with the spring, g**, only affects 
end wise posi 
We have ibed that the lever, ¢*, sinks into a notch, e°, 
in @ quickly-rotating wheel, e*, fixed on a shaft, °, and that 
it thereby serves to arfest the motion of the crank, 4, and its 
connexions, including the registering wheels and all the 
bisa > 2 of the mechanism when the = is moved out- | 
ward t0 the proper extent, so that the beam, A, sinks and | 
liberates the lever, ¢*. The engravings show how this quick | 
motion is received from the gear wheel, £*, upon the crank | 
shaft, £°, through the smal! pinion, ¢’, which gears into the 
gear whedl, &*, before described. Mr. Fairbanks esteems it | 
an important point in his machine that e* rides on the wheel, 
e*, daring most of its rotation, and uently that the 
hanging arm, ¢, does not.touch A' except at intervals,. This 
makes an intermittent or feeling contact, and the beam, A, 





from during the intervals. The wheel, e+, may have several 
notches instead of one, as here represented. . Fairbanks 
states that he has i ted successfully with five, and 
that for some reasons he prefers that number of notches, but | 
the wheel may have any number of notches. Mr. Fairbanks | 

one notch for each figure on the unitswheel. What- | 
ever the number of notches, ¢*, in this wheel, e*, there is a | 
function performed by the arm, g', in lifting the lever, e°, | 
out of the notch the moment the opposite arm or pawl, g?#, | 
is by the pin, g'*, as before described. That action 
raises the arm, g"*, and consequently the lever, e*, the mo- | 
ment the rod, g', is pressed to the left. It is by this means 
that the hanging arm, ¢, is moved outward beyond the end 
of the beam, A, and its extension, A', at the commencement 
of each weighing operation. 

We have not yet described the provision for governing the 
motion of the quickly-noving wheel, ¢*, and its connexions. 
This is done by means of a pair of curved and highiy elastic 
arms, ¢*, which are fixed on the overhanging end of the 


| shaft, e*, and carry weights, e*, which traverse in close prox 


imity to the emooth interior ef the cylindrical fixed band, 
M*, When the ¥elocity of the shaft tends to exceed the 
Pp amount the centrifugal force of the weights, e*, ex- 
te the carved arms, e*, and generates sufficient friction 
between the weights, ¢*, agd the interior of the ring, M’, to 
retard the motion. 

We must now describe how the registering wheels, K?, K°, 
&c., are held against any ageidental backward movements as 
the pawls, K, slip over them. This is effected by means of 


work correspoading register wheels. The register wheels are | the springs, K**, which are fized)on a bar, M*, and press on | 


mounted on a shaft, &’, and are denoted successively, | 


K?, K*, K*, K*. The units wheel, K’, is attached firmly to 
a gear wheel, &*, which meshes into the gear wheel, k‘, 


before described. Every revolution of the cranked shaft, k°, | but also the 
| is indicated 


gives a corresponding revolution to the units wheel, K'. 


the respectiveratebet wheels as represented. 
The mechanism now described registers the aggregate | 
weight; but it is obviously convenient to know not only that, | 
gregate number of successive weighings ; this 
v the wheel, L, which is mounted on a stud, | 


The wheels for the tens, hundreds, &c., are worked entirely | M*, and is provided with five graduations on its periphery, 
by paws from the crank, £*. The pawl, K, takes in notches, | and with a correspondingly fine ratchet wheel on its right- | 


k*®, on the right-hand face of the tens wheel. There are 
corresponding notches, or in short a ratchet wheel fixed on 
the right-hand side of the whee! for hundreds, for thousands, 
and for 16 many more wheels as may be used. 


erank, &* ; but the pawl, K, does not cateh in the ratchet on 
the hundreds wheel, except once for each revolution of the 
tens wheel. The action in this respect is probably analogous 
to that of many registering wheels before known. After ten 
revolutions of the crank, £*, a recess, £'°, on the left-hand 
side of the tens wheel allows the next pawl, K, to sink low 
enough to take one of the teeth of the ratchet, £*, in the 
hundreds wheel and thus to move that one notch and present 
anew number. Altera complete revolution of the hundreds 
wheel « g notch, &’°, on the left-hand side of 
this wheel allows the next pawl, K, to descend and to act on 
one tooth of the ratchet, £*, on the thousands wheel. It 
follows that the figures imprinted, embossed, or otherwise 
made visible on the units, tens, hundreds, and thousands 
wheels are rotated properly to indicate to the eye in the front 
line of figures the aggregate number of pounds weighed 
during and at the close of a long series of successive weigh- 
ing operations. A cross bar or other suitable aid may be 
employed to assist the eye in reading the numbers across 
properly. These figures may be raised and a suitable strip 
of paper being drawn across the figures may be imprinted on 
the paper by « properly administered blow of a suitable 
hammer or other appropriate mechanism, either at the 
elose of the operation or after each successive weighing if 


erred. 

Mr. Fairbanks has in another machine designed by him 
ineladed mechanism for printing the weights on a strip of 
paper. The two modes of indicating the weights may be 
useful as a check upon each other as a safeg against ex- 


| hand side. 


| fixed upon the lever, g°, before described. 
The paw}, K, | 
catches 1 tooth of the ratchet, 4°, at each revolution of the | 


This ratchet wheel is worked by the hooked 
pawl, /', which is connected by the pin, /*, to an arm, 7°, 
At each end 
movement of the rod, g', the arm, /*, is moved in one diree 
tion or the other, and the hooked pawl, /', at cach round of 
operations of the machine, moves the wheel, L, one gradua- | 
tion, indicating that one more load has been weighed. By | 
turning the nut, g, and thus changing its position on the rod, | 
gq’, the point is changed at which the poise, B, stands on the | 
beam when its backward motion is arrested, and although | 
however, this may be adjusted, the beam, A, will always | 
sink when the poise has been moved outward to the right 
weight it will be observed that the machine only registers the 
amount of the motion outward to that point from the fixed 
point, whether zero or any other goles, from which it com- 
menced its outward movement. It will be seen, therefore, 
that by adjusting the nut, g, in various positions on the rod, 
g', the point at which the poise is arrested and commences to 
move outward may be varied within wide limits. By this 
means the machine can be adjusted to allow for increased 
weight of platform or any other cause due to irs or the 
like, or “ tare” can be allowed for by adjusting the said nut 
to allow for the weight of the heavy wagon or the like in 
which the load may be carried. 

Mr. Fairbanks’ seale is also adapted for the addition of 
separate poises to balance any permanent weight, as the 
weight of a wagon. Thisis done by attaching the weights in 
any ordinary and suitable manner to the link, N, which is 
s to the knife edge, a, near the outer (or right-hand ) 

of the beam, A. This is, in short, a counterweight, and 
it performs ali the functions of a counterweight in the ma- 
chine. Mr. Fairbanks allows for it by adding a correspond- 


| line. 


| About forty gentlemen sat down. 





ing amount for each time the weighing is effected, ascer- 





tatned by means of the counter-wheel, L, or otherwise. 


Ordinarily tho works of the machine will not be made ao. 
ceasible to the attendant or workman. The proprietor op 
superintendent adjusts the scale and locks up the casing of the 
machine, and at end of the day's w or at any other 

iod, he observes and records the amcunt regi . The 
‘acing of the casing should be of plate glass or other trans. 

rent material, and adapted to properly lighted. For 
Facility of reading it will be well to provide a bar or othe 
suitable guide for the eye, not represented, wich should 
extend across in front of the register wheels and out of cop. 
tact therewith. At the end of a succession of weighings, er 
atany other time when it is necessary, the case may be 
opened and all the wheels set back or rather forward to zero 
to commence & new series of weighing operations. 

Mr. Fairbanks’ mechanism guards effectually against the 
serious derangement which might result trom an accidents) 
ie on the part of the workmen in turning the crank, 
b. It will be observed that when a weighing has been 
effected, and .«@ new load placed on the platform, the crank, 
6, is capable of being turned only in one direction, that re. 
go to move the poise, B, inward (to the left); this con. 

tion obtains throughout the entire inward movement of the 
poise. It is never 


ye to move the poise outward } 

turning the crank, 5, in the ite direction until it ‘ed 
been moved inward to the full proper extent ; this results 
from the action of the pawl, £'', in the ratchet, M', which is 


| connected by the parts, *, k*, with the quick wheel, ¢, 


which the lever, ¢*, continues to hold fast. But when the 
poise, B, has been moved inward to the full and proper ex- 
tent the ing down of the pawl, g'', in the ratehet, ', 
by the pin, g'*, lifts the arm, g'*, and consequently the arm, 
e*, and then and not before the machine is in such condition 
that the crank, 5, may be turned in the opposite direction, 
Now it may be turned in the opposite direction, that which 
moves the poise outward, and only in that direction. After 
the attendant has commenced to turn it in that direction so 
that the poise is moving out, the motion of the crank, J, 
eannot be again reversed until it has been moved out to the 
full extent and the beam, A, has dropped ; this results from 
the action of the pawl, g"', on the t, g@, which is firmly 
connected to the serew,i*. Any —— to reverse the 
motion of the crank is effectually arrested by this paw! and 
ite connexions until the poise has been moved outward to 
the proper extent, and the beam, A, hassunk. The sinking 
of the beam, A, liberates the arm, ¢, and consequently the 
arm, ¢, and the gravity of this arm, ¢*, is euflicient, as it 
falls into the notch, e*, in the quick wheel, e*, to depress the 
arm, g"*, and to raise the pou g", out of contact with the 
ratchet. These provisions are very important in avoiding 
the mischief which might otherwise result from careless, 
fraudulent, or mischievous irregularity in turning the crank, }. 


Rovmetian Rammwars.—Advices from Adrianople state 
that the railway works are proceeding without flagging, and 
that a large body of men are engaged in the construction of 
earthworks between Dedé-Agatch and Philippopoli, and in 
building the stations and other necessary buildings along the 
The inspectors hope to be able to continue the works 
during the winter, but in this anticipation they are, perhaps, 
too sanguine. 


Lonpoyw ayp Nortu-Wesrerx Rartway.—The directors 


| of the London and North-Western ‘ailway gave a dinner 


at the Euston Hotel, on Friday, to Mr. John Bamsbotiom, 
chief mechanical engineer of the company, on the occasion 
of his retirement from the active duties of the official posi- 
tion he has occupied in connexion with this corporation 
during the last 20 years. Mr. Moon presided, and among 
those who attended to do honour to Mr. Ramsbottom were 
the Duke of Buckingham, Sir Joseph Whitworth, the Lord 
Mayor of London, Mr. C. F. Beyer, of Manchester, & 
After dinner Mr. Moon, 
in proposing “ The health of Mr. Ramsbottom,” alluded t 
the ;very valuable services that gentleman had rendered to 
the London and North-Western Railway during his long 
association with the company, and bore testimony to the 
large saving effected by him in the working of the locomo- 
tive department as well as by the application of his various 
mechanical] inventions, all tending to improve and facilitate 
travelling on railways. As an illustration of the improre- 
ment effected by Mr. Ramsbottom, it was stated when that 


| gentleman took the control of the company’s works at Crewe 


a pair of engine or carriage wheels actually travelled a dis- 
tance of seven miles from shop to shop im the process of 
completion, while at the present date, owing to the concen 
trative economy introduced into the mode of manufacture 
by Mr. Ramsbottom, the same pair of wheels were completed 
within a space covered by seven yards. Mr. Ramsbottom, 
replying, regretted that the present state of his health had 
compelled him to retire from a position he had had the 
honour to hold for many years. Alluding to his bumble 
beginning in the company’s service, he acknowledged the 
progressive advantages which had@ewarded the application 
of his abilities to the interests of the company, which he 
could truthfully say had with himself always been a labour 
of love. Mr. Chance, a director, and chairman of the loco- 
motive committee, confirmed all the chairman had said on 
the subject of the savings effected by Mr. Ramsbottom, and 
congratulated his brother directors upon the fact that the 
London and North-Western Railway were not about to lose 
altogether the benefit of Mr. Ramsbottom's co-operation. 
That gentleman's great ability and mechanical genius would 
under arrangement be sti!l at the disposal of the compay 
in any im t matter that might be referred to his con- 
sideration, and the board of directory had that day voted ® 
should take the form 
of some 
past services. The Lord Mayor 
the Chairman and Board of Directors of the London 
North-Western Railway Company,” which was r 
to by Mr. Moon, with whose remarks the proceedings of * 
most agreeable evening terminated.—Standard, 
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THE TRIESTE EXHIBITION. 

Tarestz, September 29. 
Tue first exhibition of arts and manufactures is 
now opened here, under the most favourable auspices 
that could be expected from the maiden essay of a 
committee composed of the principal bankers, 
merchants, manufacturers, and tradesmen of the 
city, who all have appeared to. labour with a zeal 
and energy worthy of the undertaking. Taken 
altogether, the result cannot but bé gratifying to 
this committee, as it is pleasing and most instruct: ve 
to the people of the towns and country adjacent, 
and though only intended for the display of local 
productions-in all branches of industrial and useful 
arts, including both painting and-genlpture, the 
Trieste Exhibition would compare favetirably in its 
small way with others of langeér anél.more exalted 
pretensions in its power of ere g andengouraging 
a desire on the part of its sup tw @xtend its 
usefulness and scope by, som fittftehOccasions, so 
expanding it as to open it.foretlie admission of 
works from foreign countries;‘am@in so doing to 
still further improve the opportunities of each, as 
it is by a comparison of collective skill that im- 
provements are secured and an extension of trade 
and commerce is accelerated. 

It would be impossible to extol too highly the 
naval specimens of ship and boat building, models 
of ancient and modern ships, lighthouse appliances, 
anchors, chain cables, and other miscellaneous pro- 
ductions of a naval dockyard, which have been 
placed at the service of the commissioners by the 
Kaiserin Government; they are simply perfect in 
workmanship, containing all the elements of useful- 
ness without ornament. 

The exhibition of metallurgical specimens is also 
a speciality of Austria, and at the Trieste Exhibition 
there is an admirable collection, showing materials 
and products, and including a series of samples 
from the different ores and oxides to the finished 
forms of metal; while besides these are specimens 
illustrating the great ductibility and strength of 
the iron of Austria. The examples of copper ores 
and working are instructive and worthy of close 
study and examination, as are also those of tin 
and zinc working; there is besides an extensive 
collection of plumbago crucibles for metal smelting 
of great size and apparently of very good work- 
manship. 

The section of agriculture is poor and meagre in 
the extreme, and should the next Trieste Exhibition 
be universal, our English manufacturers will, we 
should imagine, find a profitable field in this section 
for examples of their skill, invention, and work- 
manship, more especially of agricultural and road 
engines, and irrigation and pumping machinery. 
The present exhibition contains nothing of the 
latter kind with the exception of a few poor models 
of the local systems of well sinking and raising 
water. 

he pottery and pavement manufacture of Trieste 
is worthy of some attention and improvement. 
rhe puzzalano is a wonderfal material for density 
and hardness, It can be cast into any form as walls, 
flooring, columns, cornices, ornaments, trusses, and 
articles of daily use, and can also be turned to 
account for engine beds, foundations, piers, moles, 
baths, closets, and drain pipes; indeed the variety 
of form which can be given to this material is end- 
Of brick and tile machinery there is none in 
the Trieste Exhibition, and here also is another 
opening for the more perfect models of our English 
manufacturers. Telegraphy is unrepresented, al- 
though a collection of telegraphic appliances would 
have been a most valuable exhibit in a country 
where locally and provincially electric communica- 
tion is esteemed of such value by the Government 
for public and mercantile purposes. 

There being no open fireplaces in Austria in 
consequence of the comparative absence of coal 
and the use of wood fuel, the huge upright porce- 
lain stoves, fed from the outside of the room in 
which they are placed, form a feature in the exhibi- 
tion under notice. Some of these stoves include 
ornamental features and are very handsome, in- 
clining, however, towards the mural Kensal-green 
form; they are, notwithstanding, good and effective, 
causing no dust or ashes; and are in some respects 
worthy of imitation in our own country as they can 
be fed with either wood, coal, or coke. The ex- 
hibition includes but one marble chimney-piece, 
probably placed asa contrast to the more favourable 
Austrian and Italian examples. There are several 
models of Austrian kitchen ranges, which ranges, by 


leas, 





the way, are always placed in the middle of the 
room, and are very convenient. 

The imens of timber are fewer and smaller 
than might have been ; from the immense 
timber forests in possession of the Austrian Govern- 
ment. ‘The examples of furniture are of the ordi- 
nary kind, and though elegant and ornamental, are 
fragile, the substantiality of our ish work 
being wanting. Soap and candle manufactures are 
a Trieste speciality, and their are exhibited 
in numerous forms, qualities, and prices, but house- 
hold necessities hardly require a Cupid in wax, or 
the Apollo Belvidere in stearine soap. Carpets in 
Turkish and Continental designs are of the usnal 
unalterable form, design, and manufacture, and are 
not good, 

There are several systems of bath-rooms and 

closet arrangements exhibited, but much that is 
= of this kind could hardly be expected from 
talian cities, in which such improvements are so 
desirable, for anything more execrable than the 
sanitary arrangements of Italian houses even of 
the best class cannot be imagined. Here again, if 
the many more perfect models of English manufae- 
ture could be introduced, a vast improvement 
would be effected; but vile smells are hardly con- 
sidered an abomination, or dangerous to health in 
this and other neighbouring cities. 

The horological portion of the exhibition is a 
very important section oce 
principal nave of the main ; the clocks and 
watches are excellent in design’ and workmanship, 
apparently, while their chea ‘is marvellous. 
There is, of course, the usual ex of wonderful 
singing birds and trumpeters of the hour, so much 
admired by the Continental rurals, while some of 
the large standard clocks are works of art in 
cabinetry. 

There are no artillery or gunnery exhibits ; there 
not being a earriage or limber or single form of 
shot orshell to be seen. The Austrian Government 
keep these things very closely, and presume that 
they are matters upon which the general population 
need hardly be instructed or know anything about, 
and in this they are perhaps right. ‘The sporting 
guns, and others of offence and defence, are as 
remarkably poor as the Continentals are, as a rule, 
in the art of da chasse. Saddlery is omitted, the 
Italians not being horsemen ; but harness is perfect 
in many respects and is a cheap production in this 
country, owing to the perfection of hides and the 
mode of tanning, while leather work in every 
form is a principal branch of industry of its people. 
Sword cutlery and accoutrements form a small 
section. hs sy sp millinery, hair - dressing, 
printing cards and tickets, and other minor arte 
have each their place and are ee represented. 
The picture gallery is well filled with Austrian and 
Italian art in painting and sculpture ; the emperor 
having kindly placed at the disposal of the commis- 
sioners many fine pictures from his own gallery. 

The building is temporary, constructed of wood 
in the form of a cross, well lighted from the upper 
sides; while the different annexes are placed pe 
the grounds in convenient position. one containing 
an agricultural display while the other is devoted 
to carriages, &c. 

The admission was at first an Austrian florin of 
nearly two shillings, but is nowreduced to fifty soldis 
or eleven perice’of English money. The town of 
‘Trieste expected great results in the way of visitors, 
but has been very much disappointed, as rumours 
of the anticipated rapacity of householders reached 
the country districts, and they appear to have come 
to a general resolve to disappoint the wolfish ex- 

,ectations of their Triestine friends. The hotels 
haut been asking 10 florins a bed=18s. 4d. per day. 





Rattwaye aT THe Carz.—A railway is to be commenced 
in the eastern province, and the Governor has becn autho- 
rised to negotiate with the Gape Town and Wellin Com- 
pany for the purchase of their line, the pro terms of 
purchase to be submitted to Parliament in its next session. 

Swiss MecwawicaL ype teenie my is a 
have a large and well organi jocomotive factory. For 
this eats an influential company of Swiss bankers has re- 
cently been formed with a capital of 120,0002., at Winterthur ; 
a town widely known for its flourishing eommerce and in- 
dustry. We understand that the new engine works at 
Winterthur will be laid out for an rae rag gamers as 
fifty locomotives, comprising as a specialit construction 
ef, moustnin loometioes, Sie wacks will be under the 
superintendence of Mr. Charles Brown, up to the present 
the technical manager at Messrs. Sulzer’s of that town; s 
firm who enjoy a high 
successful steam engine 





——-— 
The Road-master’s Assistant and 4 Guide; a 
Monuat of Reference for oil having to do with the Per- 
one oben vod fn best 
Tatlaating and Keeping Track Good Bepate 
WiwuaM “patiread 
icago: A. N. Kellogg. 
ALTHOUGH nominally written expressly for the use 
of American railway men, Mr, Huntington's little 
manual possesses a usefulness which be 


; Blnes 
ciated in many places besides the United ’ 
At the present time, when railway construction is 
rapidly p ing in our colonies, and in numerous 
thinly - ted icts where it is necessary to 
resort to systems of construction more or less re- 
sembling thoes largely used in America, the work 
pastetied. &, special. seine, aad. te deste be. be 
widely known and circulated. Mr. Huntington is 
evidently thoroughly acquainted with the subject 
on which he writes, and he gives the resulta of 
his experience in clear, s tforward lan, e, 
advancing uo doubtful theories, but explaining ¢ fully 
and ably the practical points to which it is necessary 
to attend in laying and maintaining permanent 
way, and never hesitating to expose the faults and 
abuses which but too freq exist. 

We are sorely tempted to give numerous quota- 
tions from Mr, Huntington's manual ; but we resist 
the temptation, as, if we once began quoting, it is 
difficult to say where we should end, and we shall 
therefore content ourselves by laying before our 
readers a general synopsis of the contents of the 
book. The first chapter, then, deals with track- 
laying, and includes notes on the general practical 
points to be observed, and much useful information 
concerning cross-ties (Anglice, ‘‘ sleepers”), laying 
cross-ties on bridges, trestle work, the use of 
‘‘ shims,” &e. Our author is very vigorous in his 
condemnation of bad work, and he ia careful to 
point out the salient features by which bad work is 
characterised, and to explain how work of good 
quality can be secured. ter II. treats of lay- 
ing the rails, and here we find instructions relating 
to curving iron, laying rails on curyes, replacing 
rails, &e., particular attention being directed to the 
necessity of making due provision for expansion 
and contraction—a much more important matter in 
the United States than here owing to the greater 
variation of temperature. Methods of préventin 
and remedying “ creeping track” are also dealt with 
briefly. 

The next chapter is headed “ About ae, 
and, although short—as, indeed, are all the chapters 
—it contains a vast number of useful hints. Here 
we find Mr. Huntington again condemning careless 
work, and pointing out the great waste which care- 
lessness involves. ‘The fourth chapter deals with 
cattle guards, culverts, and turn-outs, and ig as good 
as the preceding ones, As a specimen Of Mr. 
Huntington's style of treating the subject, we may 
yield to temptation and quote from this chapter a 
few of his yoryetic' guard ets. , He sa jg , 

The guard rail, te t rog,* is uent 
too short, aod the bend at the ends fol dvegh When 
guard rails are made of common track rails they should be 
of good length, and the bend much further frowt the end 
than is usual. A short guard rail, with its ends bent nearly 

eset soar Dat J 


at right angles, is an +» Placing a guard 
rail properly is a much nicer operation than is generally 
su . it 


is amusing to SD 


man, in spiking a guard 
rail, use his hammer to dist the is to 





be from the main rail. If be can drop his hammer in h- 
wise, between the main rail and the it is ow to 
be right, no matter what the size the hammer. AG ee 


lace a guard rail properly it is a to measure 2 in. 
From the end of the aug and Ss gabe § there. Then 
place the rape end of the gauge at the tof the frog, 
and spike the guard rail to this mark, always measuring 
from the point of the frog, and not from the rail opposite. 
This will answer as a rule, yet there are some pe- 
euliar eases to which it would not apply so well. 

Chapter V. treats of ballasting, and Mr. Hunt- 
ington’s remarks on this subject, and especially his 
instructions for raising the track, tamping, dress- 
ing off, &e., will be useful in English as well as 
American practice. Mr. Huntin is « firm 
advocate for good ballasting, and if all American 
engineers viewed the matter in the same light it 
would be to the advantage of the rietors of 
the roads and of those who travel over them. 
Next we have four excellent chapters treating of 
general repairs of line, drawing spikes, ‘ shim- 
ming”—or packing rails with wood * shims” inter- 


* In the United States the term “frog” is applied to 
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posed between them and the sleepers—a practice 
much resorted to in winter when the sleepers can- 
nut be tamped on account of the frost—repairing 
switches, &c., renewing sleepers and raila, and other 
similar matters, all of which are dealt with in a 
thoroughly practical way. Chapter X. treats of 
snow pa and ieaiaice some : rtinent remarks 
concerning the manner in which locomotive super- 
intendents neglect the improvement of snow 
ploughs; Chapter XI. is headed “A word to 
superintendents and road-masters,” and contains 
some sensible advice concerning personal duties ; 
Chapter XII. treats of “fire and water as 
enemies,” and contains also hints about preserving 
fences ; while Chapter XIII. and last deals with 
railway accidents, and contains a straightforward 
and just denunciation of false economy in railway 
construction. Such, then, are the contents of Mr 
Huntington's little manual—* little” as far as lineal 
dimensions go, but great in its capacity for convey- 
ing useful practical information. The book is a 
thoroughly good one, and we trust that it may have a 
large circulation amongst the class for whom it has 
been written, 


ight Science Leisure Hours. <A Series of Familiar 
hans on Scientific Subjects, Natural Phenomena, &c. 
cuarp A. Procter, B.A. Camb., F.R.A.8. Author 

AE Sun,” “ Other — ~~ tel “ Saturn,” 

London : Longmans, reen, and Uo. 

Tue art of writing familiar essays which, while 
free from abstruse technicalities, shall yet convey 
really sound and accurate information on scientific 
subjects, is one possessed by but few. Mr. Procter, 
however, is one of those few, and his writings pos- 
sess @ proportional value. Dozens of books are 
published professing to treat of one or the other 
department of science from a popular point of view ; 
but it is rarely that such vee convey information 
of real value, for the reason that they are but too 
frequently written by mere smatterers in science 
who have no really sound information to convey. 
‘To such books, the collection of essays before us 
forms a most pleasing contrast. Mr. Procter hasa 
most graphic pen, and his descriptions of the great 
phenomena of nature are admirable examples of 
** word painting ;” but however brilliant the colour- 
ing may be the truth of outline is never neglected, 
our author being evidently far too faithful a lover 
of scientific accuracy to sacrifice it for the sake of 
gaining an effect. 

The essays under notice—which we may remark 
have been selected from articles contributed by Mr. 
Procter to the Daily News, the Cornhill Magazine, 
St. Pauls, &e.—relate to a wide range of subjects. 
‘The phenomena of the aurora borealis, terrestial 
magnetism, the transitof Venus in 1874, recent solar 
researches, the great problems of physical geography, 
carthquakes and yolcanic eruptions, deep sea 
dredging, the Oxford and Cambridge rowing styles, 
the philosophy of betting, and many other matters 
which we cannot enumerate here, are all dealt with 
ina manner which affords ample evidence of the 
knowledge and careful research which the author 
brings to bear upon his task, and of his powers as 
a writer, “' Light Science for Leisure Hours” is 
not a book which we need review in detail, but it ig 
one which we can most heartily recommend. It is 
the work of an carnest thinker, and thinkers who 
read it will be delighted with the broad views which 
the author explains so clearly and supports so ably ; 
while readers of a more superficial class will be 
equally pleased with the descriptions which Mr. 
Procter presents to them of our grand natural phe- 
nomena and with his graphic accounts of the labours 
of his fellow-workers in the fields of science. 


MECHANICAL REFINEMENTS. —No. 
To Tae Eprror or ENGINcerinc. 

Sin,—By serutinising inventors and inventions as 
we would painters and paintings, it would be com- 
paratively easy to divide them into classes or 
schools, and determine by a slight analysis to which 
class an inventor ‘belonged. An examination of a 
few of any inventor's contrivances will usually 
indicate the natural bent of his genius, and not only 
that, but one familiar with another's works may 

ise the master spirit from some characteristic 
combination in the mechanical elements aside from 
the design or any previous knowledge. 

Without any attempt at complete classification, 
among others will be found that kind of invention 
where new means are employed to accomplish new 
purposes ; new ways and new tools substituted for 


X. 





old tools and handwork ; a kind of invention where 
the inventor instead of inventing means to surmount 
an obstacle starts further back in the and 
takes a channel in which the obstacle does not 
occur, that kind of invention where one piece or 
motion takes the place of two or many, and another 
class in which the word substitution seems more 
appropriate, wherein the work schemed for one pur- 
pose is nem to an entirely different one and often 
times with more successful results. 

While this introduction, which has been called 


out by the many inventions brought to my notice, | 


is somewhat foreign to the subject, a study of it may 
not be entirely uninteresting and not altogether 


useless, for in cases of interference and deciding , 
which of two is the true inventor, and which the | 
importer, no human testimony is as good as a com- | 


parison of their uncontested works. An inventor 


who simply substitutes the scheme of another to | 
a new purpose can hardly claim comparative credit | 


with an inventor of the first class; there is som 
merit, however, in knowing what use to make of a 
good thing. In the invention shown in Figs. 22 
and 23, that class of inventors will find a little new 
thing subject to varied application. 


The joint shown by the illustration is as designed 
and patented for attaching the connecting rod to 
the knife or cutter bar of a harvesting machine, and 
is, as will be seen, a conical pin working in a 
conical seat kept in place by a slight coil spring 
which not only retains the cone in place, takes up 
and prevents loss motion, but what is also of equal 
importance does not tighten up the joints too tight. 
There is scarcely anything in the management of 
machinery more difficult than to keep the joints of 
reciprocating mechanism free from noise, and yet 
not so tight as to heat. A judicious application of 
this device with a proper adjustment of spring rela- 
tive to the taper of the cone (and a taper of one in 
four or five will be found about right) will not only 
overcome the difficulty, but in addition, no amount 
of wear in the joint can change the length of the 
connexion, 

It is perhaps presumptuous to assume any such 
thing as an improvement in the universally used 
and universally liked differential pulley blocks, but 
those who have used them for several years could 
not have failed to notice two features, which, if 
possible, would be desirable to have different. By 
constant use the wearing of the chain and the 
wearing of the sheaves changes their relative 
pitches, so that after awhile the chain rides the 
teeth. This at first takes place only occasionally, 
then more frequent, making it a bother first, then a 
nuisance, and, finally, rubbish. This defect might 
be partially obviated by the manufacturer furnish- 
ing sheaves of slightly increased diameter, making 
them good for some years more. Another defect, 
and one that shows itself at first and increases as 
they grow old, is when using them in confined 
places, or for drawing weights along the ground 
the trouble of keeping the slack chain so that it will 
enter on the sheave properly. This often requires 
the services of an extra hand, and is entirely obviated 
by the device shown in Figs. 24 and 25. The two 
slack chains ing through loops in the pendulum 
arms are guided direct on to the sheaves. Each arm 
has a sort of a rock shaft cast with it, which, passing 
through two ears cast on the main yoke, prevents 
the arm from getting out of line sideways and yet 
leaves it free to turn, so the chain may be worked at 
any angle from vertical to horizontal. This is in one 





| into shape under the drop press. 





sense, an improvement in the eng Seen, that 
is, there are three pieces in the place of one, but 
it is something that should be done, and this does 
it effectually. Whoever can invent or design a 
yoke requiring but one piece that will accomplish 
the same result as the three, will do nine times 
better. 


FiIG.25 








A few of the many manufacturers of mowing 
and reaping machines have discovered the fact that 
the success of their business depends as much on 
the excellence of the workmanship bestowed as on 
the peculiar plan of their machine, and fewer still 
that the cutting apparatus is the most vital part of 
all. It is but within the last three or four years 
and now but with a few firms that any special pains 
are taken with the fingers or guards and their cutting 
edges over which the knife works. By forging the 
guards of solid steel or of iron to be subsequently 
case hardened and sawing the slot out of the solid a 
degree of excellence is reached approaching perfec- 
tion. The process of forging at first adopted was 
to cut blanks from plain bars of metal drawn down 
each end under the hammer or rolls, and swaged 
One form of such 
guard is shown at A and B, Fig. 26. There has been 
recently successfully introduced a new method of 
forming the blanks, which consists in having the 
metal rolled in bars of the form shown in section 
at C, which being cut as at D and E form blanks 
without waste and ready for the finishing dics with- 
out forging. 








By this process, and the giant forging press, 
illustrated in No. VII. of this series of communica- 
tions, guards are forged at one heat with an excel- 
lence depending simply on the excellence of the dies. 
This kind of a short cut for shaping or forging metals 
may be applied to various other spree that, for 

t 


instance, of pointing harrow teeth or tines. If the 
aquare bars of iron or steel, from which they are 
usually made, be cut diagonally as shown in Fig. 27, 
which may be done by cutting proper grooves in the 
blades of any ordinary shearing machine, and bent as 
shown in Fig. 28, two or three blows of the swaging 
dies will make a complete finished job. In this there 
are two points gained, very little labour is required 
to do the work, and that wholly of an unskilled kind. 
I am, yours truly, 
AN EnGLisH ENGINEER IN AMERICA. 








Tus Meyer Srsrem—tThe double bogie four cylinder 
ine “Tl Avenir,” i by Messrs. Meyer, and built by 
the company of Fives-Lille, in France, has just been tried 
in Swi between Neufchatel and Lachauxdefonds in 
the Tura mountains. The engine took with ease a train of 
fourteen wagons, weighi tons gross, up the gradients of 
27 per mille, or 1 in 87. It appears by an advertisement ™ 
the Moniteur des Intiréts Matériels this same engine 6 
now offered for sale. 
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DANKS’S SQUEEZER FOR PUDDLED BALLS. 
(For Description, see Page 220.) 
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NOTES FROM PARIS. 
Par, Oct. 2, 1871. 
Faescn Exoure Datvers anp Finemey. 

Wruuasr the struggle between labour and capital is 
actively continued in England, in Germany, and in Bel- 
gium, it « for the moment to be forgotten in France. 
In the however, of the general quietude, the 
natural results of the reorganisation of work, there is 
apparent a certain agitation amongst railway engine drivers 
and firemen. 

In November, 1870, during the siege of Paris, the 
engine drivers of the various railways who were confined 
withio the were occ in drawing up a general peti- 
tion to inister of Public Works, with the object of 
obtaining certain ameliorations in their position. They 
decided to expose their grievances to the presidents of the 
different railway companies before applying to the Minister. 
But towards the end of April an engineer, who possessed 
the petition, which had been prepared by the society, was 
denounced by the police of Nevers as implicated in the in- 
surrection. When he was arrested he was found to have 
the papers relating to the alleged grievances. After a 
jodicial examination, the Minister of Public Works con- 
sidered it bis duty to draw the attention of the various rail- 
way companies to the fact that there existed a non- 
authorised society prejudicial to their interests, 

The directors had recourse to some repressive measures 
to check this movement. But these measures, as they are 
generally adopted in similar cases, did not prevent the 
drivers from organising the manifestation of their 
grievances. And to-day they have formed a society which 
includes nearly 6000 members; the Minister of Public 
Works bas received their petition. They have also ad- 
dressed themselves to the Natioual Assembly and to the 
Minister of the Ioterior. 

The drivers and firemen complain especially that too 
prolonged hours are demanded of them, and they wish that 
they should receive extra pay for every hour’s work after a 
day of 10 hours; that continuous work should never ex- 
ceed 14 hours, except under the pressure of necessity ; that 
three days’ absence each month should be accorded to 
them ; that the rates of wages should be regulated accord- 
jog to a xed tariff for the drivers as well as for the fire- 
men; that the latter alone should be, sfter a fit examina- 
tion, admitted as drivers, and that the employment of 
inexperienced helpers should be abandoned. The petition 
especially refers to the increase of wages, and the peti- 
tioners wish to see established the following tariff ;: 

lst class drivers 3300 francs per annum 

2ad , i 8000 

ard a 2700 ~—C i, a 

let class firemen 2100 __,, ” 

2nd ,, ee 1800 je 
Actually the salaries are considerably lower than these 
figures, but premiums are added dependent upon the rates 
of fuel and oil consumed per mile according to the economy 
effected. The petition is silent upon the question of these 
premiums, which often raises the wages of the most 
laborious and expert men abové the prices just quoted. 
Finally, the last request touches upon the improvement of 
the condition of retirement. 

it is very certain that the drivers and firemen form a 
class of workmen very worthy of the greate-t interest. The 
lives of millions of passengers are in their hands; their tasks 
are laborious, requiring continuous care, and not exempt 
from danger; they are subject to all the variations of 
weather, and sometimes contract from prolonged service 
maladies peculiar to their calling. But especially their work 
demands advanced intelligence, constant sobriety, coolness, 
and presence of mind. 

The driver is generally intrusted with a portion of the 
work of maintaining and repairing his engine; he must, 
therefore, be a mechanic, and it is from the most intelligent 
fitters that this branch of the railway service is recruited. 
In addition, a locomotive is a machine costly in the first 
place, and expensive to maintain. Each engine, then, 
should have a driver responsible for it to sach a degree, that 
his interests should be bound up in those of bis engine, and 
to obtain from each machine the greatest possible amount 
of duty, it is necessary to obtain from the men aésiduous, 
careful, and regular work. 

For our own part we should be disposed to approve of 
those demands of the drivers having reference to the 
duration and requirements of their work; too much is 
often demanded from them, and it must not be forgotten 
thet the security of life and property is placed under the 
responsibility of employés too often taxed beyond en- 
durance. 

But it must be recollected that even by reason of the 
duties of their posts, the drivers and firemen are suitably 
paid, in an especially equitable manner, since besides a 
fixed salary according to class, they receive premiums pro- 
portioned to the salary, and to the quantity and quality of 
work performed. As foel is very dear in France, a great 
relative importance has been given to the premiums for 

onomy in coal. A very complete system exists for acea- 
rately ascertaining the mileage and consumption of each 
engine, so that the premiums are awarded with perfect 
accuracy. 

We do not think, then, it would do well to increase the 
wages at a fixed rate, and we consider that the just and 
liberal system of premiums should rest undisturbed. As to 
the various other clauses which the petition contains, it is 











only just that they should be carefully considered. It is 


only fair that the demands of the drivers should be 
examined into in a spirit of equity and conciliation. The 
class is excellent in general, and its members declare that 
they do not wish to resort to a strike; they expose their 
grievances with moderation. We may add that they 
r jate entirely all connexion with the men of disorder 

upheld the Commune. Ali things considered, it isa 
matter for regret that certain companies have seen fit to 
resort to extreme measures upon the organisers of this 
movement. 

Batiast Wacons. 

The Society of Encouragement has just given its appro- 
bation to a kind of ballast wagon, submitted for examina- 
tion by M. Muygens, mechanical engineer in Paris. Bal- 
last is generally carried in spoil wagons. The workmen 
who load them at the pits go with the ballast train to ua- 
load them at the depét, then they remount the train to 
return to the pit, to repeat the same operations. 

In these manceuvres there is a waste of time in the going 
to and fro of the workmen in the wagons. These men are 
obliged to attend the trains, and from this system, beside 
the delay, arise sometimes accidents more or less important. 

M. Muygens has in his modification two objects in view, 
security and economy. He divides into two parts the floor 
of the wagon, eack part being hinged to the frame by a 
longitudinal axia, in a plane a little nearer the middle of 
the wagon than to the edge, in such a way that the half 
floor is able to tip around the axis. The vertical and 
lateral sides are attached to hinges at the upper part, and 
by hooks to the lower part, in such a way that when the 
parts of the wagon are thrown out of gear the ballast 
slides from the inclined planes of the two half platforms, 
and spreads on each side of the rails, without, however, 
covering them. Railway companies do not, as a rule, ap- 
prove of more varieties than possible in their rolling stock ; 
they wish that ballast wagons should serve for transporting 
rails, sleepers, bricka, and other materials; they would, 
however, find a great advantage in the employment of the 
Muygens system, which considerably reduces the cost of 
hand labour. The inventor claims that one man is able to 
discharge in five minutes 15 wagons, which now require 45 
workmen, and a time of 20 minutes. 


Biastine Timeer wire DyNamrre. 

Last year at the commencement of the war a tremendous 
storm inflicted serious damage in the great forest of Haye 
(Meurthe-Moselle). The ground being weak, and the wind 
exerting a great force against the tops of the trees, a large 
number were thrown down. Recently the State has taken 
steps to sell these fallen trees by public auction. The 
stumps were taken off with the saw, and the trunks were 
cleared and raised. The beech-roots having become very 
hard by a long exposure to the air, they could not be 
cheaply removed, and there remained on the ground a very 
large amount of timber. 

An engineer thought of applying the method that had 
been followed with success in similar cases in Germany ; 
recourse was therefore bad to dynamite. In each root, and 
following the axis of the tree, a hole was drilled with an 
auger from 9 in. to 15in. deep, and jin. in diameter. A 
dynamite cartridge, of about 50 grammes, provided with a 
fulminating cap, anda length of ordinary mine fuse, was 
placed at the bottom of the hole. When the charge was 
tamped the explosion was made, which divided the root 
into quarters, after which it was easy to reduce it by ordi- 
nary means into convenient sizes. By aid of this arrange- 
merit each woodman was able to break up 2$ cubic yards a 
day with an expense of about 3 francs for dynamite, imple- 
ments, and hand labour. In this manner profitable results 
were obtained from timber which would otherwise have 
been abandoned. 


FOREIGN AND COLONIAL NOTES. 

Rolling Stock in Belgium.—It is computed that there are 
now orders in course of execution in Belgian mechanical 
establishments for 4700 trucks and vans. Contracts for 1020 
additional trucks for the Belgian State lines have just been 
let ; the rate for the coal trucks ranged from 932. to 103i. 
per truck. Contracts for 24 locomotives for the Belgian 
State lines have also been let. 


The Kistna Bridge.—The bridge over the Kistna, now the 
only break in railway communication between Bombay and 
Madras, bas been making good progress. It is under the 
sole charge of Mr. Lindsley, who has had much experience in 
erecting iron bridges for the Great Indian Peninsula Railway 
Company. The land piers on the Bombay side are being 

ushed on and arrangements are being made for the river 
bed rs being laid in as soon as the fall of the river will 
admit of it, that is by about December. The piers are 
formed of the great iron cylinders set side by side; they are 
7 ft. in diameter and are bolted to the solid granite rock below 
and filled with concrete. 

A tine Telegraphy.—A line of telegraph unitin 
Rend ag A with Val paraiso, by way of @ fete. is pod 
pected to be opened for business thisautumn. Five hundred 
miles had been completed in August, the total length being 
1200 miles. 

The Nitam's State Railway.—This line, which will effect 
a junction with the Great indian Peninsula system, is 
stated to be not making much progress. Mostof the em- 
bankments and cuttings have been executed up to Tandoor 
—a distance of 40 miles, but the works have been stopped 
from some cause, which is not stated. 





A New Pier at New York.—The construction of a new 
pier at the battery, New York, is being pushed forward 
rapidly. Already 12,000 square yards of mud are shown, by 
a recent report, to have been taken from the bed of the river, 
while at the same date 10,000 square yards of stone had been 
dumped and levelled in its place. 


American Patents.—In aw application recently filed, Mr. 
i elaimed the Pa vm in a machine for 
ing spikes of three machines, viz., i 
machine. The primary ex. 
refusing the ease, held that there could be no 
combbastiteyel sonshiney nat connected by operat- 
ing mechanism. The case was carried, on appeal by Mr 
Eynon’s attorney, to the Commissioner of Patents, who has 
decided that there may be a patentable combination of inde 
pendent machines if each contributes ee towards the 
production of a new, better, or more economical result. The 
Commissioner also beld that the doetrine that all the parts 
of a valid combination must necessarily be connected by 
operating mechanism, and that the product must be trans- 
ferred from one device to another in the combination by 
automatic process, is illogical and pernicious. 
Canadian me a ~The Montreal Tel h Com- 
ny has comple pg he to Bayfield, in Sy county of 
Basen vid Brucefield and Varna. Offices have been opened 
at all these points. Another office has also been opened at 
Embro, in the county of Oxford, Ontario. 


Australian Steam Navigation ~This company 
has declared a dividend at the rate of 9 per cent. per annum 
‘This dividend was obtained after writing i off 19, . for de 
preciation of property. 

Canadian Lighthouses,—A lighthouse has been erected by 
the Government of Canada on the north-west point of Cape 
Chatte in the Gulf of St. Lawrences A white flash light is 
shown, with an interval of 20 seconds between each flash. |: 
is elevated 110 ft. above high water, and can be seen in clear 
weather about 18 miles, i is « low square 
tower with dwelling-house combi inted white, and 
standing at an elevation of 37 ft. from base to vane. The 
illuminating apparatus is catoptric, there being six powerful 
lamps and reflectors placed on a revolving frame. A light 
house has also been erected by the Canadian Government in 
Cape Magdalen in the Gulf of &t. Lawrence. A revolving 
red and white light is exhibited, showing red and white every 
four minutes, there being an interval of two minutes between 
each flash. The light is elevated 147 ft. above high water, 
and can be seen in clear weather, the red light 15 miles and 
the white light 20 miles. The tower is an hexagonal wooden 
building painted white, and it is 54 ft. high from base to vane. 
The illaminating a is cato’ , there being four 
powerful lamps and reflectors. The light was exhibited for 
the first time August 21, 


Another Australian Steam Line.—Messrs. Bright Brothers 
and Co., have some ides of establishing a regular line of mail 
and passenger steamers between Victoria and Great Britain, 
vid the Cape. Mr. C. Bright and Captain Grey have had 
an interview with the chief secretary upon the subject, and 
have laid certain propositions before him which the Vistorien 
Government has promised to eonsider at the earliest possib|: 
opportunity. 

Patton of a Pontoon Bridge.—A pontoon bridge lately 
constructed at Muttra, “ broke away,” Sage 14. Several 
natives who were crossing at the time and others who had 
been placed upon the bridge to watch its struggles against 
a furious current were carried away on the runaway portions 
of the work. It is stated, however, that no lives were lost. 

Canadian Pacifie Railway.—The surveys of this great 
line are rapidly advancing and sufficient information will 
very shortly be in ion of the Canadian Government to 
enable it to enter into negotiations with intending contractors. 
For the greater part of the distance the route is known to 
traverse a region peculiarly adapted to railway construction. 
A broad expanse of level prairie will compensate for more 
arduous work between Montreal and Fort Gurry, and be- 
tween the eastern slope of the rocky mountains and the 
Pacific coast. 


Torpedo Boats.—It is announced that three torpedo boats 
for conveying torpedoes to an enemy's ship are now building 
at Dantzie for the use of the fleet of the German empire. 
The boats are 60 ft. long, 7 ft. wide, and in the shape of a 
fish. They are propelled by steam, petroleum being the fuel 
used. 


The Australian Overland Telegraph—No time has been 
lost by the South Australian Government in the equipment 
of an expedition to complete the Northern territory sections 


of the great Australian overiand telegraph. Two vessels 
and the steamer Omeo were chartered for Port Darwin, and 
two sailing ships for the Roper river, the object being to 
convey stock and stores for carrying on the oock. Mr. KC. 
Patterson has the general charge of the expedition, Mr. W. 
Rutt being his second in command. They took with them 
upwards of 100 men, and have all the necessary means and 
appliances for prosecuting the undertaking with the utmost 
vigour. 


Brazilian Telegraphy>—Sit Charles Bright, Mr. C. B- 
Webb, Mr. M. F. Jones, concessionaires for the construction 
of a line of telegraph the Brazilian coast, have made 
a claim against the jan Government for an alleged 
infringement of their rights through a concession to Messrs. 
yoreng for a telegraph cable furs Rio de Janeiro to Buenos 

yres. 

The East River Bridge.—The eaisson for the abutment of 
the East Kiver Bridge on the New York side was recently 
towed into its final posifion. The enigson is oblong in shape, 
tee dao, ch and 102 ft wide. Fe main jon is 
18 ft. . or wedges 9} ft., making the entire 
depth 224 ft. The ate serewed together with huge 
wrought-iron bolts, eud the crevices are carefully caulked 
with oakum and pitch, so as to be completely water-tight. 
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ON THE APPLICATION OF WATER PRES- 
SURE TO MACHINERY AND PLANT. 
To rus Eprror or Exetrzegnrne. 

Srm,—It has often oceurred to me that a large field, 
embracing the above class of work, lying between that 
occupied by the hydraulic machinery of Sir William Arm- 
strong, and an infinite number of smaller but ingenious tools 
brought out by others, is yet open for cultivation and im- 
provement. The well-known Armstrong inventions are more 
expecially adapted to the requirements of civil engineering, 


of a theorist, but as the result of practical i 


' : , 
study, and with the hope that it aney be productive of some} - AMERICAN PATENT LEGISLATION. 











where greatly different amoutits of power are required, and 
the facility of epplying the same at given points over large | 
areas, is essential, yet, when we look round our large ship. | 
building and engineeting establishments of the present day, | 
we find that they also are measured as to their area by acres, | 
nd the distanees oyer which the power given out by the en- 
has to be transmitted, eam be measured in a similar ratio. 
h being the case, the transmission of power by shafting | 
becomes beth eambrous and expensive, and this can only be 


- i 
partial 


B 


B 
rr 


y remedied by having the engine power divided, and | 
placed at different points, involving greatly increased ex- | 

nditure of espital, extra labour, fuel, room, stores, and | 
insurance. 

The waste of power, the loss of steam, by radiation, and losses | 
by friction, in a large shipbuilding and engincering establish- 
ment (and they are now, where possible, always combined), is 
very great, and not creditable to our engineers and machine 
make It would be an interesting investigation to en- 


i 
| 


rs. 


eavour to arrive at the useful effects obtained from the en- | 0°, constructed compecting the main land with the Isle of 


gines and boilers in such cases. Apart from this let us look 
at the chief class of machinery used in the construction of | 
chips, girders, and boilers, say, for example, those used for 
punching and shearing, Observe the multiplication of parts 
getting up the power, the loss from the friction of alt the | 
shafts, collars, and slides; the extravagant consumption of | 

im by the dopkey engine, if one is attached to the ma- 
chine, or the wear and tear of a belt running constantly, 
whether work is being done by the machine cr not, All that 
ally required in such machines is a comparatively small 
vertical motion; yet to obtain this we are compelled to have 
a great length of horizontal shafiing, to transmit from this 

n by a belt, which again drives several smalicr shafts 
with gearing exposed to the dust and weather; then we 
have either a cam or an eccentric to get the motion, arid that 
an invariable one, of which more anon; and, finally, out of 

mountain in labour comes forth verily but a small 
mouse, when, as is often the case, all we require done, is the 
earing or punching of an iron plate of ordinary size. 
Now, these may seem small matters for regret, viewed 
commercially at the present time, when trade is unusually 
brisk, prices good, and the demand greater than the supply, 
dering competition in cheapening production less keen 
But this state of things, from sad experience, we know can- 
not last, and those who have the best and most economical 
plant will be the best able to bear the reduction of prices 
h is sure to follow. 

It is useless, however, telling a patient of his ailments if 
you have not a remedy to propose, and the remedy to the 
state of matters slightly touched upon above is indicated by 
the title of this letter. For any class of machinery re- 
juiring power and a reciprocating motion only, there is no 
more direct means of obtaining these than by the use of 
hydraulic pressure. It has the least friction, it involves the | 
smallest number of working parte, is easily applied where 
wanted without gearing— hence its convenience—one of its 
chief merits, while owing to its want of elasticity and other 
properties, water can be taken at a distant point from the 
first motion or engine with comparatively slight loss of use- 
ful effect. 

It is safe, the pressure at which we can work is practically 
only limited by the mechanical difficulties arising from the 
smallness of the working parts then required, which renders 
the very high pressure unadvisable. Power is only con- | 
sumed when work is to be done, for by means of the aceumu- 
lator or regulating reservoir the power given out by the 
engine is stored up while the machines are idie and is ready 
fur distribution to them when they commence to work. 

The accumulator or regulator, as I prefer to call it, acts as | 
an engineman, for it can be arranged to close the steam and | 
throttle valves, and regulate the supply from the pumps as 
required, and could with equal ease regulate the supply of 
sto the furnace. Apart from el] this there is a vast 

pen to engineers and shipbuilders in reference to the 
employment of water pressure ~ distribution to moulding | 
and bending presses for ironwork, there is work in the 
boiler yard—rivetting especially—punehing, shearing, and 
many other requirements, such as the working of cranes and | 
travellers, all of which are intermittent in their requirements | 
of power, and under present circumstances ee & Con | 
stant supply of it to be furnished by engines and boilers | 
whether wanted or not. j 

It is not my purpose to deseribe the details of bydraulic | 
tnachinery, but to point out the field requiring cultivation, 
not to say irrigation. There is 10 middie course; my ex- | 
per e bas been, that the small class of hydraulic machines | 
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above referred to are little better than toys, and a waste of | 
ingenuity and money. If the system is to be adopted at all, 
we must take a broad view of it, and start from the com- 


mhencen 


1 
nt, by laying out our yards or works as if we were 
eying a town for gas or water suy ply. and put our pipes 
the side of our vessels, boilers, or bridges, and from 
them branch out the smaller arteries wherewith to feed the 
individual machines, which will then do the work required 
nomore. And when this is donce~as it will be by some 
large-minded and far-seeing capitalist—as a whole, as it has 
been te a certain extent done already by many firms under 
the writer's superintendence, then shall we wonder that the 
engineers of the nineteenth century, although certainly 
attaining great resulte, nevertheless used such clumsy means, 
when one of nature's most bountiful gifts lay close to their 
hands to utilise. 

These remarks are respectfully submitted, not as the views 


down be 


and 





aoe aters. 
ur, though not starting from it, a ship canal from 


| the country through which the canal wou 
| with confidence such difficulties as might occur would prove 


|ner Bay. 


| rolling stock is much required just now, and the establish- 


| problems in the earlier stages of railway surveying and con- 


(and Darlington 
| He also laid out the atmospheric line from Dublin to 


practical application of the writer’s ideas on a large scale. Tux following is an extract from the address delivered, at 

There are many other views of the subject, the detail |* quarterly meeting of London Patent Solivitera, on the 
part is of the greatest importance to & successful | 4H inst. by George Haseltine, M.A., LL.B., the chairman : 

result, and these may form the subject of a future letter. ay yk pega * for inventions ia a 

Yours o i tly, on the first of the The eighth : 

Rated Harr Twevveus, | declares that Congress shall have power to the pro- 

20, Roker-terrace, near Sunderland, gress of science and the useful arts by authors and 

September 21, 1871. nventors the exclusive right to their respective writings and 

A PROFESSIONAL VISION! salieh soteat apnea orem aaa 

To rus Eprror or Exoineenixea. ~ en = the eee io ro ag 

Sr1n,— Many letters have recently appeared in the news- Natio! Union was not empowered to ccubteadion te 
papers respecting the necessity and practicability of a tunnel the ‘of inventive or literary genius. The Con- 


under the Channel, to connect England with France, and like 
the proposals for a railway between Eegland and India, no 
sooner is one scheme advaneed, than many others are shown 
by their partisans to be better and more practical. May I 
be allowed the use of your columns to enable me to enter 
the lists among these enthusiastic projectors? It does not 
signify who first originated the proposal of a tunnel between 

ver and Calais, or betweon Dungeness and Cape Grisnez, 
but I am not too bold in believing the proposals I am going 
to put forward are original. 1t has oécurred to me there are 
other and more 


local legislators who have enacted no 

and inventors have been so well content wi 
character and efficient administration of the national system 
that they have rarely sought other protection or additional 
rewards. The legislature of the Euipire State in 1798 passed 
ial Act, granting Robert R. Livingston the exclusive 


a 
right of constructing and navigating every species of boats, 


actical works, which might be undertaken lied by the fi fi mi, " 
with honour to this cote , and if proved by execution to be we y the force of fire or steam, within its urisdietion, 
successful would s00n to the connexion between France we m of twenty years, provided he should, before the 


< 298 r expiration of twelve months, construct a boat of 20 tons 
and England being completed. I propore a tunnel should capacity, with a mean speed upon the Hudson river of 4 miles 
an hour. The patentee forfeited the grant, which was re- 
newed to him and his associate Robert Fulton in 1403, and 
again five years later for terms of twenty years. This grant 
praee a scientific and historical as weil as legal ‘interest. 
t affords an eloquent illustration of the infaney and pro- 
ress of steam navigation, with which Fulton was so 
| intimately identified—a that hae attained a mean 
speed of 20 miles an hour upon the Hudeon, and transformed 
| a boat of 20 tons into a steam ship of morethousands. This 
: ; : | fire steam navigation proved a commercial sucerss, which 
try by the side of those encountered in the formation of the ‘ : ; 
ame Crnal ; in fact, nearly one-half the work is done in the | eee ee ne ha yey whose intringepent 
rapt of yy rege ate and oe Canals, which might | wren weenie wr cnen lunpeoetichel. the. pleledils fos 
@ utilised when found advisable. A mugnificent system of : : ‘ark 
docks could be formed on the south side of the Thames, com- cotaiehe® She eateens Se ee eee ane 
municating with all the railways in the kingdom. Looking | Chanestice Kent, whe “American Blackstone oa Sok & 
at the enormous relief such a system would be to the Hast of | 4+... ‘ SRE 3 » 
London, without interfering with the exciusiveness of the | ae Pesca per per ew | oth gh Be onlb ome! more! 
West End on the North side of the river, and looking at the | Sevemignty whith’ sow Gadd etle deveus with an sviens 
benefit it would be to all ships and steamers having to go | , 4 lod rtd 
through the Straits of Dover, I believe the eapital might be | sieaee than et rea ma dele; ao te ae Bm = 
obtained and profitably used for the purpose. If the tunnel | conentiod to the stele an 4u the 7 
to connect the mainland with the Isle of Wight was made, “7 a : » deeoad 1 
and experience gained, then a tannel might be formed from | the sda ob cee tae ee tole 
St. Catherine's Point at the back of the ishand to the main- ar, Pe ees of the ss i which was sunereeded 
land of France, near Cherbourg, the material on the English |. Sam oars a. a similar cistute. ond a Revealing Act 
side being used for an enormous breakwater enclosing Vent- | . 4, y ad tes 1896. whith in tain won phic. nd the 
ora, 8 But may . ask Singer yo such work is ooieei fatale of 1870, Several minor Acts fatartaaied, and 
undertaken, there 1s not @ more natural Siamese enginee : : bat 
link which should be constructed to connect England oan esr Ain ere a. Boe epee me a 
Ireland? There is certainly just now a much stronger rater wend g-—iedb h al nee the law makers oa 
reason to connect England and Ireland than England and | jeeor questioned a uitable siebte of invention, or the 
France. A tunnel! to connect the cliffs north of Arklow with viedeas of satiaty in ro. rights by exclusive privileges for 
the south-west part of Carnarvon, would be a work to atures of vein hae Colonies and States, imitating the 
undertake worthy of the British Empire; but your readers actions of the Mother Country, hed nae. often granted 
may sty | am only dreaming. Our fathers did not get so ene, ivilewes to inonort os thea to inventors cernisions 
far advaneed as dreaming of the Suez Canal, the Mont Cenis soe hay t eg has found no recognition in Pk gp st 
Tunnel, the wor!d-escireling telegraph ; is it too much, then, | p Setatiom Though the common lew, that regards alike the 
to think what we are dreaming of our children may see com- iaparien pee Sansom was the prevailing law of the States 
pleted, and for us to ask after the experience of this genera- | __4 fact well known to the authors of the Constitution—and, 
ton, what will their i pe oe subordinate to the statutes, was formally adopted by Cou- 
y -/ Ps . 
London. October 2, 1871. pee Pe gress, the American courts have never held that first importers 
P are true inventors. ‘The right to grant patents of importa- 
oe <= tion is still vested in the States as the source of political 
power. The liberal jegislation of Congress, which, recognis- 
ing the universal brotherhood of genius, offers prinesiy 
rewards to inventors without distinetion and virtually with- 
out price, has made America the home of inventions—the 
radise of patente Sixty th d original patents have 
ven granted in sixty months, and half as many applications 
_- rejected—on strict investigation of novelty—still the rate of 
Tae Evroreax axp Nortn Awenican Rartway.—The | issue continues, infusing new life into every branch of 
European and North American Railway, an important line | industry. The money value of these patents is counted by 
between Bangor (Maine) and St. John, New Brunswick, | millions—their industrial value exceeds the national in- 
which unites the British provinees with the United States, | debtedness. Modern inventions constitute a vast wealth of 
was completed on September 20, the last rail being laid at | the Union, whose marvellous progress is less attributable to 
ihe formal opening of the road is to be celebrated | the richness of its mountains or the fertility of ite plains, 
| than to the restless genius of the people. demand for 
| new inventions is insatiable, enterprises are impatient, and 
| the State that incited the ingenuity of a Fulton to design a 
20-ton steawboat for the H river, has recently offered a 
ize of 20,0001. to the pioneers of steam navigation on the 
rie canal. Inventors are honoured as public benefactors, 
and the nation has erected to its hundred nd patentees 
—the leaders of its grand army of industrial —a 
marble temple of art, the noblest structure ever dedicated to 
the genius of invention.” 


Wight, that the material taken out should be used for form- 
ing « grand inrbour of refuge at the mouth of the South- 
am 1 then propose in connexion with this 


Southampton to London. The facilities for making this canal 
aro not very well known, but living in Hampshire and from 
other professional cireumstances, and being conversant with 
pass, I can state 





Raitway Wacow Buitoine is Gunmany—The large 
manufactory for railway wagons of Reiffert, at Bockenheiun, 
has passed into the hands of a joint-stock company, and as 








od repute, the shares are readily taken, the 
only 400,000 thalers. 


ment is of g 
amount being 





noon. 
this month. 

Tux rate Me. Tuomas Baxer.—Mr. Thomas Baker, a 
self-taught mathematician and practical engineer, has just 
ended his days as a “ poor brother” in the Hospital of the 
Charterhouse. He was the son of a farmer at Old Park, 
Durham, and the solution of many of the most difficult 


struction was due to his genius. It was he who imvented 
the celebrated method ef laying down railway curves, and 
the Durham Advertiser says that be “laid out the Stecktou 
Railway, the first line in the kingdom.’ 





Esoryernixe Proouses 1x Berarvm.—The Belgian 
} Company for the” construction of engines and an 
material, of which Mr. Charies Evrard is the director-general, 
is about erecting additional workshops at their already very 
extensive establishments at Grussels and at La Croyere. 

Beoxze Guxe.—The Royal Gun Faetories in the Royal 
Arsenal, Woolwich, are in constructing bropze guna, but 
of a new description. Sixteen 9-po , of Bin. bore, 
weighing 2 cwt., and about 3 ft. in are ordered to be 
cast for mountain service, and ope been sent to the 
arsenal at Cossi , near Calentta, Indin, as a pattern upon 
which a HL —— yal Artillery, the Su- 
perintendent of the Cossipore Foundry, will manufacture 
a supply for India. 





Kingstown, and in the infancy of the railroad system he 
was largely engaged in many parte of the kingdom. The 
last line which he surveyed was that projected by Mr. | 
George Hudson for conneetivg Lowestoft with London, and 
for making that town on the eastern coast a seeand Liver- 
pool, a project which the ruin of the “ Railway King” ex- 
tinguished. Mr. Baker was the euthor of several works 
on mathematics, both theoretical and practical; of these 
the best known are the “ Elements Practice of Men- 
suration,” a “ Treatise on Land and Engineering Survey- 
ing,” the “Principles and Practice of Statics and rz. 
namics,” a “Treatise on Subterranean enti 

“ Mechanical Companion,” and “An Original Method of 
Integratic a 
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DANKS'S REVOLVING PUDDLING 
FURNACE. 

Ow the Ist September last we published an abstract of 
a paper read by Mr. Samuel Danks before the Iron and 
Steel Institate at Dudley. By the courtesy of Mr. Danks 
we are now enabled to publish details of his patent me- 
chanical paddling furnace, the two-page engraving and 
the illustrations on page 217, which we give this week, 
having been from a set of working drawings, 
kindly lent to us for the purpose, and from which a revolv- 
ing paddling furnace is now being constructed in this 
country. By reference to these illustrations the principle 
upon which this apparatus acts will be very readily under- 
stood, The great object of the revolving farnace is to do 
away with the necessity for employing manual labour in 
paddling, but it is also claimed that it possesses the further 
advantages that larger balls can be produced by it at a 
single heat than is possible in the ordinary puddling furnace, 
that it is attended with a considerable economy in the 
amount of fuel required per ton of iron produced, and that 
it produces a yieid never before attained, being frequently 
10 to 12 per cent. in excess of the charge of pig meial. 
Farthermore it is asserted by Mr. Danks that his furnace 
makes steel or iron at pleasure, that eight to ten heats are 
made in ten hours; and that fifteen heats have been made 
per day when melted metal was charged. These are cer- 
tainly most important advantages; and although in many 
quarters they have been regarded in this country as “ too 
good to be true;” yet Mr. Danks has met bis opponents by 
evidence which is worthy of the most careful attention, and 
has supported his cause so ably that we feel justified in 
laying his system prominently before our readers; while we 
are furtver justified in this course by information as to the 
good performance of Mr. Danks’s furnace which bas reached 
us from America through independent channels. 

Mr. Danks’s invention, it will be seen, consists of a 
furnace, the revolving refivery, and other component parts, 
which we now proceed to describe in further detail, re- 
ferring for the purpose to our two-page illustration. ihe 
furnace has a firegrate in outward appearance like the ordi- 
nary puddiing furnace, but differing from it io several im- 
portant particulars. It is supplied with a fan blast under 
the grate to urge the fire and produce gas, and it has also 
another blast inlet in the rear of the grate and above the 
fire for the purpose of insuring the more perfect combustion 
of the fuel. ‘This latter inlet consists of a pipe which commu- 
nicates by a number of small tuyeres with the interior ot 
the fire chamber. The blast is regulated by a valve by 
which the workman has a perfect cuntrol over the quantity 
of gas generated and consumed, and he is thus enabled to 
make the temperature suit ibe requirements of the charge 
in the different stages of the puddling process. ‘The 
ashpit and firehole are closed by doors to prevent the 
escape of the blast except through the fire, aad the fire- 
hole has a coil of wrought-iron water pipe cast into it for 
the purpose of allowing a stream of water to circulate 
around it and keep it cool. At ihe front of the furnace 
there is an opening or passage communicating with the 
interior of the rotatory refinery, the under side of which is 
formed into a bridge within which there is inserted a coil 
similar to that in the firebole. Fastened on to the bridge- 
plate is a ring with a fat surface ou one side, which ring 
has a pipe or pipes cast into it, and is made in one piece or 
in sections. ‘The face is cast on a metal chill to harden 
the part exposed to abrasion from the ed of the chamber 
rubbing agamet it. The revolving chamber is made of two 
enu pieces so formed as to be banded together with wrought- 
iron bands, and having detached rings on the part most 
exposed to the Gre; the ends of the cuamber are stepped 
for the reception of rollers which are so arranged as tu both 
properly support it, and retain it in place, at the sane time 
permitting ite free rotation. ‘The chamber rests upon these 
four rollers, and it has also suitable :ibs for strengthening 
it with boles for rivetiing the rings aud stave plates upon 
it. ‘The two ends are connected wogether by a series of 
stave plates to form a cylinuer, these staves bewg of suitable 
length according to the desired s.ze of the chamber. i hey 
are furnished with holiow ribs running lvngitudinaily, 
which serve the double purpose of holding the tetuing and 
keeping it covl, and, when rivetted together, form an open- 
ended cylinder, one end of which butts against the ring 
that ie tasteved to the bridge-plete where the gases are 
admitted over the bridge from the grate. The other open 
end serves the purpuse of @ dovrway ior the reception of Lhe 
charges of iron, aud also fur their removal as well as for 
the escape of ihe producis of combustivn through 4 movable 
head piece which counects the revolving cham0eF with the 
chimney, when the furnace is in operation. This head 
piece is suspended by rods from a cradle sliding on a jib rail 
projecting from the flue or otherwise fixed in a suitable 
position, by which means it can be refhoved at pleasure. 
When it is fixed in its place in front of the cylinder—as it is 
when a charge is being puddled—the escaping gases pass 
through it into the stationary flue, and thence to the 
chimney or boiler, At this time it is held in position by 
suitable supports. It is also furnished with a bole 
in fromt so that the operation going on within can be seen at 
all times, and an arrangement of water pipes is provided 
for the purpose of keeping it cool. The chamber rests 
upon the four rollers above referred to, and it is made to 
revolve by means of a toothed wheel fixed longitudinally 
upon it. A suitable engine is attached to each machine so 
that the chamber can be made to revolve at any speed 





THE DANKS REVOLVING PUDDLING FURNACE. 
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that may be required according to the different stages of 

the operation. When it is desired to remove a ball from | 
the chamber, the props of the movable head piece are re- 
moved and the flue hanging from the overhead rail is moved | 
away. A large fork (wide Fig. 9) suspended from a | 
crane is put into the vessel along one side, and the ball | 
which, by a tarn of the vessel is rolled on to the fork, is | 
taken out and conveyed to the squeezer. The head piece is | 
then replaced after a fresh charge has been put in, and the | 
chamber is again in full working order. Of course, during 
this operation of withdrawing the ball and recharging, the 

blast is shut off and the fire confined within the furnace. | 

In Cincinnati, where the first of these furnaces was 
put up, puddled balls have been made of 650 to 1000 Ib. 
each, and heats exceeding 1400 1b. each have been made 
into one ball. The machine, however, though of course 
most economically worked when producing large balls, | 
can, by the assistance of hand labour, turn out small balls 
to suit existing h 3s or sq ers, but it is found more 
profitable to puddle half a ton at a heat, and to let the 
furnace make its own one ball of the heat. To suit these 
large balls, a squeezer has been especially designed, and | 
this should of course be set up wherever it is desired to | 
use the revolving furnace to its best advantag:. This 
squeezer is shown in the illustrations on 217. 

Such are the principal features of the “Danks patent | 
revolving puddling furnace,” and it has been admitted that 
in some respects it differs but slightly from revolving fur- | 
naces previously introduced. At a meeting of the Cleveland | 
Institution of Mechanical Engineers, in May, 1868, Mr. 
Williams (manager for Messrs. Bolckow, Vaughan, and | 
Co.) said that he did “not think the present puddling | 
furnace would ever be improved, but rather get worse | 
until they had brought into use a successful mechanical | 
puddler — something that would accomplish what the 
revolving puddling furnace did. That furnace, so far as 
the mechanical part of it was concerned, had already been 
found to work most successfully; it had not, bowever, been i 
brought into general use, simply because up to the present | 
time it bad been impossible to find for it a suitable lining. 
They wanted something sand upon which to puddle; 
until this was found they eould scarcely hope for further 
improvement.” The want of a suitable lining appears 
to have been the chief thing that prevented Mr. Menelaus 
from accomplishing a success with his revolving puddler. 
Mr. Fothergill, in his remarks on the subject the other day 
at Dudley, stated that at one time when Mr. Menclaus’s 
rotary furnace held out good prospects of success, there still 
remained two difficulties that he had not then conquered. 
Mr. Menelaus had introduced the pig iron into the rotary 
furnace, and be had produced in Mr. Fothergill’s presence a 
very large and apparently a very satisfactory ball of iron ; 
but it appeared to him that the fettling around the farnace 
seemed to get continually dislodged and broken as the con- 
tents assumed the mallebaie condition, and rolled about in 
the stage towards completion. It is on this very point of 
fettling that Mr. Danks affirms he has been enabled to 
make his furnace a success, and this is the most important 
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featare in connexion with the invention. The foundation 
for the lining of the cylinder consists of a mixtare of pul- 
verised iron ore and pure lime, worked with water into the 
consistency of a thick paste. Upon the completion of the 
initial lining, a quantity of pulverised iron ore, about one- 
fifth of the total amount required to fettle the apparatus, is 
thrown in, the farnace is heated and made to revolve 
slowly until the iron is found to be completely melted, and 
the apparatus is then stopped. That part of the molten 
iron which has not been consumed by glazing the initial 
lining surface runs to the lowest level of the furnace and 
there forms a pool into which there are put a number of 


| small and large lumps of iron ore of such dimensions as will 
| be required to allow the said lumps to project over the 


surface of the liquid ore by from 2 to 6in. This part of 
the fettling is allowed to set when a fresh quantity of pul- 
verised ore is thrown in. The furnace is again made to rotate 


| slightly until the newly added ore is liquefied, when the 


apparatus is again stopped and the pool is filled with lamps 
as before. The operation is continued in this way until the 
whole of the vessel is properly fettled. From 2 to 24 tons 
of iron ore are required to fettle a 7001b. furnace. The 
iron is charged into the furnace either in a solid or molten 
When charged in the shape of pig iron, the 
melting down occupies from thirty to thirty-five minutes, 
daring which a partial rotation is given to the furnace 
from time to time in order to expose equally all sides of 
the charge to the flame. When the whole of this is 
thoroughly melted the furnace is made to rotate once or 


| twice per minute only during the first five or ten minutes, 


in order to obtain the most perfect action of the cinder upon 
the molten iron. A stream of water is injected through 
the stopper hole along and just above the line of contact 
between the floating cinder and the inner surface of the 
vessel on the descending side. A certain portion of uncon- 
taminated cinder is thereby solidified on the metal surface, 


| and is carried down into or below the bath of molten iron 


in a continuous stream, which, in rising up through the 
iron, combines with the impurities of the Jatter in a far more 
effectual and complete manner than any mode of puddling 
hitherto known can effect. On the expiration of the ssid 
five or ten minutes the iron begins to thicken, and the 
motion is The heat is then raised so that the 
cinder shall be perfectly liquefied, and the vessel is brought 
into such a position that the tap hole shall be just over the 
level of the iron, which by this time has become partly 
pasty. The puddier gently pushes back the iron and the 
cinder is made to run off. The heat is again raised and the 
furnace is put in motion at a velocity of from six to eight 
revolutions per minute, by which means the charge 
dashed about violently in the furnace. A high temperature 
being kept up and the charge being continually turned 
over, the begin to adhere, when the velocity of 
the apparatus is lowered to from two to three revolutions 
per minute, upon which the ball then very speedily forms. 
The puddler then solidifies the front end of the ball by 4 
few blows from a tool applied through the stopper holes, 
and it is withdrawn in the manner already described. 
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The increase of puddled iron yielded above the quanti 
of pig put into the furnace been from 10 to 16 
cent., as mach as 50 per cent. of iron being 
obtained out of the f Mr. Danks considers 
with a pig iron similar to that which the South 
fordshire district is called “ mine metal,” the average 
in excess of the charge would be 6 per cent. In the abstr 
of Mr. Danks’s paper, to which we have already referred 
(vide page 140 of the present volume), will be found par- 
ticulars of some of the results already obtained with this 
furnace in America, 

What is required for the fettling is an ore containing not 
more than 5 per cent. of silica, for the purer the ore is from 
silica the harder it is to melt, and it is necessary for the 
correct working of the rotary furnace that it should melt 
at a very high temperature. The fettling used by Mr. 
Danks in the United States is an ore obtained from Mis. 
souri, and where this is used it is asserted that the phos- 
phorus and sulphur are almost entirely removed from the 
metal under treatment. Mr. Danks considers that in work- 
ing the farnace in this country, some of the titanic ores 
may be turned to good account for fettling purposes. 

In conclusion, we should state that this week a commis- 
sion appointed by the Iron and Steel Institute left this 
country for the United States, for the purpose of investi- 


< 


: 


EERE 


gating thoroughly the practical working of Mr. Danks’s | 


furnace. The members of this commission—which consists 
of thoroughly competent practical men, including amongst 
others, Mr. Snelus, the chemist of the Dowlais works— 
took out with them 40 tons of pig iron of various brands, 
including samples of Welsh, Staffordshire, Scotch, and 
Cleveland, so that their tests of the working of the furnace 
under different conditions will be very complete, and their 
report one of very great practical value. If the results 
obtained are as satisfactory as Mr. Danks fally expects 
them to be, the use of the furnace we have described will 
exercise a most important effect upon the British iron trade, 
and the report of the commission will, therefore, be looked 
forward to with very great interest. 





STEAM ENGINE COEFFICIENTS. 


To tux Epiror ov Exeinsenine. 


Srr,—Mr. Smith, replying to my criticism of calculation | 


of steam coefficients, begins by promising to prove that my 
conclusions have been based on erroneous assumptions. 
am afraid he has written hurriedly to bein time for your next 
issue, and that he has not quite comprehended the nature 
of my assumptions, nor carried out his own to their legiti- 
mate results, or he would not have come forward pledged 
to vindicate them as he bas done. 











what he says will be accepted as 
Engines and Prime Movers,” at 897, he will find: “ Let 
©, represent the volume of and v, the volume at 


the end of the expansion; then "==r is the ratio of ea- 
J 
pansion.” 1 have omitted the words irrelevant to the 
. 
Mr. Smith, on the other hand, maintains that in the 


above example the ratio of is not four but fire, 
because the final pressure is one-fifth. en ee 
initial pressure is 70, and final 4.875, to theoretical 


results, we should put the total expansion as = 
14.5, irrespective of volumes. 

The diagrams show that at effective cut-off the volume 
of the steam used each stroke is just one-cleventh of its 
volume, when, before entering the condenser, it is supposed 
| to fill the low cylinder. I have reproduced the diagrams 
under discussion, and have shown on these what I have 
taken as the theoretical or effective cut-off, by the lines 
AB and ad, so drawn that the area included at B 
equal to the area excluded at A. That 
retical figure to be dealt with is no matter 
a mathematical |fact, and will be 
all who receive its meaning. That is the 
the same steam and a clean cut-off, would 
power, The portions of the high-pressure cylinder 
sented by the lines AB and a}, measure A B=.347 
ab=.804 of the length of the card or stroke. 


347 + B04 + 304 595, 
2 


: 
z 


Also, neglecting piston rods, the low cylinder is 8.58 times 
the capacity of the high. 
8.58 
ll 
| The ratio of expansion is, therefore, exactly eleven. Should 
a correction for disproportion of piston rods be required, 
there is a margin available for that. The compression 
curve at right-hand corner, if carried up beyond the point 
of lead, will pass to the right of the point, a. Thisshould 
| be substituted for a, and it will give ab=,820 instead of 
| .804, or an addition of one-twentieth, which is in excess of 


=.826. 
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As the questions under discussion are as important as 
any in connexion with the progressive improving of the 
steam engine, I will place them again, as clearly as I can, 
before your readers. 

I stated that “ the total ratio of expansion calculated 
from capacities of cylinders and pressure, as cut off in high, 
is eleven timés.” I find this by measuring the space occu- 
pied by the steam in the small cylinder before 

8, and comparing that with the cubic capacity of the 
low cylinder. I find that the one is eleven times the other, 
and therefore the total ratio of expansion is eleven times. 

The word “expansion” means has 
reference exclusively to relative volumes, and directly im- 
plies nothing about pressures. If we have one cubic - 

expansion 


of steam at 60 Ib. pressure above zero, and if 


we 
to have « volume of four cubic feet, the ratio of 





the disproportion between the two rods. At the other end 
there is no correction required as there is no piston rod on 
| top. I think it must be apparent to reader that 
| caves ane Rene arstved ab ¢5:she sults <8 conan Ss 
| any erroneous assum by « treatment 
| the cards 
have 
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promise a great many more coats than the other, but it 
would be only a promise, So with Mr. Smith's coefficient. 
He begins with weight equal to 339 finished coats ; he cuts 
off a strip the whole length of the cloth equal the weight 
of 25, and oat of the remainder « laims to have made 352. 
I maintain this is an advance upon perfection. | he is 
making only 255, and that the rest is waste. 

Mr. Smith then refers to several circumstances 
would tend to show more steam at the end of low than 
before the exhaust of high. But he in this forgets that 
he is not defending the measurement of a terminal pressure 
in low, that ie in excess of that due to the high exhaust 
but the reverse, and he should rather introduce such facts 
as would justify our taking the terminal in low as a measure 
of the quantity of steam used ea h strob although that 
be leas than Is shiown by the high-; ard in the pr 
portion of 4.875 to 6.125. I have clearly that t! 
measure is to be taken which shows the great 
steam, wherever that may be found 

He then states that my method “« 
lenge the accuacy of the other meth i 3 
of two methods being under discussion, unless how to do a 
thing be one method, and how not to do it the other. 1 fe el 
urieved to see a good thing not only rendered useless, | 
actually perverted to be a great evil. You say, in you 
* This coefficient gives an excellent m of tl 
of work derived from the use of a giv: 
and we should like to sce it universally used as a 
comparison by builders of engines of all cl 
Mr. Smith's way of arriving at the coffi 
I advise competitors to improve their coeffi 
haped, to bave 


2% 
aa 


that 


reseure 


stated at 


_ 
snnot be used t 1 


am not awart 


ut 


meals « 
asses.” And if 
ts be < 
jents by making 
their low-preseure cylinder barrel-s about a 
quarter of an inch more diameter in the middle than 
Or, if they like till fl 
them the eylinder 1 us Ay, 
larger in diameter than the 
excellent coefficient instead of 3.52, whi now set f 
ts might in 
this way be increased to 8 or 10, or m 1 of. 

Mr. Smith then says, thet as compared with mine, this 
method is fully as convenient for obtaini comparative 
coefficients of efficiency.” I think I have shown that 
indeed VERY CONVENIENT. 

He next says: “The difference between th 
as obtained by the two methods has been much overstated 
by Mr. Gray. Thus, if instead of using the rough rule of 

% volume as c: the presumably 
correct formula for dry steam expanded in 
jacketted cylinders, &c.” I reflect on 
’ itisa 
steam actually used each stro 
for the of str 


measure the amici 


ent, 


§ in. 


to give 


1 . 
ends would er cf 


let make low 


p! ' . . nh sure 


as such a very satisfactory result; the coefficier 
we, if approve 


it 8 


coefficients 


netant, he had taken 
saturated 
ask the 
measure for the q 
the me 


pressure 


reader to 


what we are seeking; 
ke 
ke. To get this, we shoul 


l or ex 


pay work each 


ate ther unex pande 


the 


; 
| 
led without 
l 


loas of energy, otherwise 


ted wil 
not be include I 
of 


lutely « 


l in one measure r this purpose the 
acts is & ’ ] 

it the 
expression we have for any phen 


onstant prod a rough 


rre ie pDearer truin 
wi 
of our knowledge of the properties of steam. It is 
lately true The other formula is 
the j 
when in expand 
and with dry saturated steam, t 
less in the proportion of one to the sixteenth root « 
degree of n The of eleven 
11617 i therefore by this form 
panded 16.17 


omenon in th 
abso 
for gaseous steam. th 
falla below that 
ing there is work done, and in a jacket 


reassure due to constant produ 


cylinder he pressure 


eX pansic sixteenth root is 


ila the pressure, 


hig 


\ 


eleven times, is per cent, rher when 


there tat 
is work dune during expansion, 
ir standard of me 


I say the b 


sure not the lower one. Thisrule is 


ja 


“et 
by any means so exact for its purpose as 15 the law ol 


hout 


not 
constant products for free expansion wit loss. 
To take the lower pressure as our measure wou 
g the of with 
of 


be purchased for a coat. 


takis area cloth in a made coat, and u 
L7 per cent scrap a6 a measure 
cleth to 

t 


Mr. Smith, after making out a coefficient this 


" 
clearance 
the 


llent measure of 


m way 
15, claims an ellowance for a loas in th 
I But in what sense, , are 


of low-pressure cylinder 


pt of the coefficient as “an ex 
{i work derived from thé g 
if part of the effect is to be the additi 
f the allowance by removing the defect 
M t seriously propose 
as efficiency. He claims that his method of 
efficients is fully more convenient than mine, 4 
venience be the first merit of a system of steam co 
commend Mr. Smith for his daring orig 
in his method the addition of a loss for 

ficient of efficiency. 

He con by stating that he bas a ited f 
than half the diflerence found by 

frankly, to admit that even to the last decimal place I bave 
established all my statements. 

I think I have dealt with every sentence in his letter, and 
that 1 have proved every one of them to be erroneous; but 
if there be one sentence that I have overlooked, or one that 
Mr. Smith thinks he can still defend, I shall be glad if be 
wiil point such out to me for further treatment. 

Yours very truly, 
J. McPagtase Gray. 
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STEAM ENGINE COEFFICIENTS. 
To raz Evttor oy Exoryernise. 

| Srm,—tTt appears to me that Mr. Smith is wrong in caleu- 

lating the expansion of steam in compound or other engines 

by dividing the initial pressure by the terminal. So many 

causes may tend to the variation of the latter pressure that 

it can never be fairly used for calculating the ¢xpansion. 
| Wire-drawing the steam passing into the large , linder will 
| partly cause a fall of terminal pressure ; for although the 

pressure in receiver should then increase sufficiently to pre- 
| vent this it will hardly do so on account of reaction from 
ithe receiver. An unjacketted low pressure cylinder will 
| also much vary the terminal pressure, and I may say also 
| the speed at which the engine is driven. The late Mr. Elder 
expressed the opinion (as 1 think Mr. Smith knows) that 
the covtlicient obtained by dividing initial by terminal pres- 
eure was only fair for engines making the number of 
revolutions, i r minute, as in fast engines there was always 
less time for re-evaporation of any water formed in cylinder 
at commencement of stroke, so that a fast engine would give 
a higher coefficient than a slow one, that is, fast as regards 
number of strokes in the minute, though both had the same 
piston speed. The only fair way of calculating the expan- 
sion is, it appears to me, to take the capacity of low pressure 
eylinder (ineluding clearance and steam port) divide by 
capacity of high pressure cylinder filled before ele sing of 
port (also including clearance and steam port), multiply the 
quotient by the initial pressure in high pressure cylinder 


AL¢ 


| and divide by pressure in high pressure cylinder at point of 


cu the theoretical coefficient may then be calculated 
from the result, and should always be used as the denominator 
of a fraction whose numerator is the coefficient found as 
usual. It is only im this fractional form (or reduced to 
| decimals) that the coefficient has any value, as engines ex- 
panding a large number of times will always give a larger 
one than those expanding a emall number of times, 
although the latter may take more work out of the steam 
than the former, if the distribution of the steam in the former 
|is not as good as in the latter. For example: An engine 
having cylinders 6 : 1 and cutting off at one-third in high 
pres ire and having nearly full steam in low pressure cylin- 
| ders, would probably give a higher ordinary coefficient than 
one having cylinders 5 : 1 and cutting off at half stroke in 
both cylinders; as the expansion in the one case would be 


t off 


| 18 times andin the other 6 times only; the latter would, 


however, give a higher fractional coefficient as the distribu- 
tion of the steam is more nearly perfect. 
Yours truly, 

London, October 3, 1871. J.3.C. 

PROPERTY LN INVENTION, 
To Tue Eprtorn or Exerneenine. 

Siz,—My letter in yours of the 22nd of September was not 
intended as a dissertation on the “rights of inventors,” but 
as an expression of dissent from the tone and tendency of 
your leader under that title. I cannot wonder, therefore, at 
mn plaint of obscurity. 

Neither can | compliment you on any special effulgence 


shed by your leader on the other abstruse phase of the ques- 


namely, “‘ Property in Invention.” 
Lf you will perm » I will pursue my commentary 
n your leader, with as much brevity and clearness as I can 
command 
1. You say, “ The opponents of the existing law may be 
livided into two 


t me enac 
it me spa 


classes,” 


| claim the existence of a third, who, desiring that inventions 


should be recognised, and the inventor rewarded, deny that 
the means exist to accomplish this with certainty. And that 


| there is no adequate plan before the world that offers the 


slightest solution of the difficulty, and who entertain grave 
loubis whether it is within the limits of possibility to reach 
the true source « seat of merit. A halting 
succession of “ pitiful expedients’”’ are trooped out by the 
tinkerers of the present system And measures lame and 
impotent come from those in search of substitutes, and there 
| seems nothing but chaos in th f fr and foes, 
and patent rights rendered the most intangible of property. 
2. lhe notion “that the modification of a needle is as 
much deserving of protection as the invention that revolu- 
tionises a nation’s industry” only complicates the case. If 
modification is to be regarded as of the nature of invention, 
and vested interest recognised, who shall determine where 
the result of daily routine ends and ingenuity begins? In 


of invention or the 


labours ends 


| the mechanical world modification and application is inces- 


sant, and the daily successes of coercing means to an end 
would shame the thousand “frivolous and vexatious” pa- 
| tentees to blush, if blood formed an element of their composi- 
tion. You speak of those “worthy inventors who labour 
| meritoriously and usefully, according to their abilities, for 
their own benefit and that of the public.” Is not all labour 
in such direction induced by the hope of rendering public 
service, and securing personal gain, and therefore meri- 
tori Who shall decide, or who can decide, with equity, 
| what is vexatious and frivolous, and what is useful? Can 
the lawyers? Is legal scrutiny, with its embargo of clash- 
ing interests, an ordeal out of which impartial arbitration or 
justice, “ pure and undefiled,” can spring? It is not within 
the compass of human experience to say what is property 
fit for protection and what is not, if modification is to assume 
| the legal proportions of invention. Even with distinct in- 
| vention, who can gather all the intermediate links that lie 
| between the pioneer and practice, or, in gathering them into 
| & perfect chain, can eay where the chief merit of the com- 
} bination lies? Nay, it is more than probable that the 
| patentee neither knows its antecedents, nor cares to inquire 
| into the long process of development, but looks alone to the 
elaim he las set up, and which the law may rear into pro- 
perty without regerd to its honesty or propriety, providing 
the legal formalities know no flaw. Thus is fact of frequent 
occurrence ; it cannot be deterred; and of what use to in- 
genious men is a law that proffers reward in theory and dis- 
(pp nants in prac tice 


which are distinctly named. I} 





| 
| 





3. Reform in administration. Would it not be well, in 
order to avoid “ obscurity,” to mention what are the “ favour- 
able points” of the t laws you would commend for re- 
tention. This might form tangible ground for discussion. 
The question of inventors’ rights and property are in them- 
selves so shadowy, that nothing but vague speculation can 
attend their entertainment. That in the abstract rial 
reward for special service seems right, there is none to doubt. 
But to realise the application of so gracious a purpose is 
something difficult. To give perfect embodiment to “ means 
in supposition” is the rub; claims are abundant, and unsub- 
stantiated assertion waits upon the best, then who shall 
decide, and say, that justice has not been pushed from her 
stool ? 

Can you reform a law that custom and long practice has 
cut out grooves for it to run in without regard to right or 
reason? Can you reform that which in its constitution em- 
braces the practice of error so direct and clear as to confer 
the privilege of property to those whose claims were founded 
on legal trickery ?, That which no one can grasp or drill into 
useful shape; the distinct existence of which can hardly be 
traced, certainly not tracked, and the only reality of which is 
its eccentric practice, that baffles the predictions of the most 
wrofound, and tumbles out issues that stagger the astute. 

know it can wrench the right of invention from the first 
and true inventor. have seon it set ruin in the path of 
struggling gifted merit, that would have known no care but 
for its luring perils. I have seen it ignore property, where 
the claim was founded on demonstrated merit, recognised by 
men distinguished in the annals of science and practice, but 
blinking justice hoodwinked by legal dust, placed barriers in 
the path that led to profit. know of no good that has not 
been purchased at a cost that is a scandal to our jurispru- 
dence. 

And were it not for capital satisfying the avarice of the 
law, invention would be but little heard of; merit would 
plod to its legitimate height without the fostering care of 
capital that often makes a needy genius stoop, “that thrift 
may follow fawning.” Can anything be further from the 
line of rectitude than that which disappoints hope, crushes 
expectation, divests right and invests wrong, renders ruin 
hopeless and irredeemable by its false pretences and ficti- 
tious judgments? These are the festering evils of its baleful 
labours. And this you think thereis but a remote chance of 
moving. Isitso? Was the knell of its prolonged existence 
not rung in those withering speeches of Lord Stanley, now 
Karl Derby, and Sir Roundell Palmer? Did not the state- 
ment of the Premier that a large capital was constantly and 
profitably employed in filching patent rights from weak in- 
ventors, forcing infringement where capital was wanting, and 
driving them into the vortex of a lawin which dishonest 
practice found protection? Are Ministers so utterly im- 
pervious to truth, reason, and justice as obdurately to resist 
their loud demands? Was not their silence ominous? I 
as firmly believe that such unmixed inequity as Parliament 
unfolded must yield to the purging influence of public 
scrutiny, as I believe in truth. Your simile of the seeds is 
good, but wants extension. Were it clear that none reaped 
ther than had sown, there would be an end of all conten- 
tion. But one sows, several cultivate, a thousand influences 
aid maturity, and some smart tactician spots the lot. This 
is the practice—the theory belongs to the region of “ airy 
nothings without habitation or name.” 

I am glad you lend your powerful pen to scatter the pre- 
tensions of idealists who claim “divine right” for inventors, 
though I think your leanings scarcely less chimerical. 
There is in your article a world of speculation without a sign 
of the practical ; this is the precise character of all attempts 
to embody shadows ; and I must say the difference between 

becurity and inutility is not startling. 

The paper of Mr. Wise which I alluded to in my “ un- 
practical” letter was the one read before the Society of 
Foremen Engineers. In declining to sign my name, I 
adopt the common course of the “ fourth estate,” and which 
is claimed as a source of strength. 

To Mr. Pollock I beg to say I do not deny the right for 
him to sell his apples; but I deny the right or justice of the 
law to give his apples to another, and allow him to pocket 
their proceeds. tie agrees it is wrong to give public money 
for a private end. Then it is wrong to sustain monopoly at 
the cost of the State. 

Again, I would not kill a man because he was incurable, 
but 1 would not hack his body in the vain hope of removing 
cancer at the heart. CYCLops. 

October 2, 1871. 

[We regret that “Cyclops” failed to see any “sign of 
the practical” in the article he criticises. But the fault 
is notours. Probably he has not read it aright, at least we 
judge so from the first quotation he makes, and nothing like 
which appeared in the article. If, then, he read the whole 
in the same distorted manner, what wonder if the result was 


uncertain and shadowy ?—Ep. E.} 


INDIAN PUBLIC WORKS DEPARTMENT. 
To tue Epitor or Exorygexrxe. 

Str,—Allow me to draw the attention of such of your 
readers as may be interested in the above department to one 
of the rules which does not appear so generally known as it 
should be. 

I have been upwards of three years in the service and 
have just found it out, being like many others too pleased 
at cbtaining an appointment to read the rules very carefully. 
I would especially commend it to the attention of young 
men now entering the new college and who work , 
hoping thus to be able to retire the earlier. 

The following is the rule :—Periods of service before the 
age of 22 . ...~ shall not count towards pension.” “ Service 
reckons from the first day of the 23rd year.” 

I am, Sir, your obedient Servant, 
A Member ov tuz P. W. D. 


‘ 

















Oct. 6, 1871.} 
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BURNING COAL GAS. 

ALL consumers of gas—and in these days the 
name of such consumers is legion—would do well 
to take to heart the teachings of the first report on 
the construction of gas burners made a short time 
ago by the Gas Referees to the Board of Trade. 
It is not long since we directed attention in these 
pages to the results of the investigation by the 
Referees as to the effect of temperature on the 








illuminatiz 


general interest, referring as they do to the vast 
waste of gas which is annually caused simply by the 


employment of defective burners. Nothing is more | 
common than to hear both in offices and private | 


dwellings complaints as to the inferior light given 
by the gas, and we may add that nothing is more 


rare than to find that the fault lies with the gas | 


itself. In quite ninety-nine per cent. of the cases 
where such complaints are made, the indifferent 
light is due, not to the gas, but to the imperfect 
appliances for consuming it. In 1869, when 
Gas Referees were carrymg out investigations re- 
lating to the choice of a standard burner they made | 


| gas, sulphur impurities, &c., are 


ssed “Unitow Bank,” Charing Cross | 


g power of coal gas; but the facts of | 
which we propose now to speak possess a more | 


the } 


formance of different burners under different eon- 
ditions. 

Nor is the loss of illuminating effect the only bad 
result attendant upon the employment of imperfeet 
burners. Besides the direct waste of gas, and 
consequently of money, which their employment 
involves, inferior gag burners by causing an im+ 
perfeet combustion of the gas have an unhealthy 
influence, particularly in apartments or buildings 
where the means of ventilation are imperfect ; 
while in consequence of the reduction they cause 
in the illuminating power a greater number of jets 
have to be used, and a larger quantity of gas econ- 
sumed to obtain a given illuminating effect, and 
consequently a greater amount of carbonic acid 
mixed with the air 
of the apartment in which the gas is burnt. 

Under these circumstances, it was evidently 
| desirable to have reliable information concerning 


ithe different light-producing effects of gas burnt | 


| under various conditions, and this information has 
| been obtained by the Gas Referees, and is farnished 
| by them in the report we have mentioned. Fora 
jlong time past there has been a doctrine reecived 
| with more or less faith by gas engineers that gas, 
| when consumed in large’ quantities, gives a greater 
| proportionate amount of fight than when burnt in 
|emall quantities. In America especially this doc- 
| trine has been greatly believed in, and Mr. Farmer, 
|the photometric observer of the Manhattan Gas 
| Company, has advanced the principle—generally 
|known in the United States and elsewhere as 
| Farmer's Theorem”—that the illuminating power 

of the gas increases in a geometrical ratio as the 
| square of the quantity of gas consumed. Accord- 
| ing to this theorem, if the consumption of 2 cubic 
| feet of gas per hour gives a quantity of light re- 
| presented by 4, the consumption of 3 eubic feet 


suloee; ap steno Roneaeae: 
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62:0, 52:0, 47.0, 19.0, and 73.07 for 
batewings they were 86.4 and $2.2, “One 
fishtails thas gave out but 19 per cent., 
than one-fifth of the light procurable from the 
by the use of a proper burner. ‘ 
Table showing the performance of No. 11. fiahiail burner 
at various rates of consumption. 
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0.1 1.7 19.1 54.8 
02 26 80.7 50.0 
038 8.4 88.4 64.0 
0.4 3.6 4.3 61.4 
05 4.1 48.7 58.7 
0.6 4.6 57.5 56.) 
0.73 52 55.9 58.2 











With argands a similar variation in the effective- 
ness was discovered, but the results were on the 
whole better. The experiments made with four 
argands—of which the first was Sugg’s London 
argand No. 1, while the second and third were 
ordinarily good burners, and the fourth was de- 
scribed L the Referees ‘“‘as one of the worst 
argands we have met with”—the maximum figures 





| will produce a lighting effect represented by 9, and 


|the Gas Referees have been such as not only to 


_| entirely upset this doctrine, but to show that, with 


| fishtail and batswing burners at all events, there 
| is no constant increase of proportionate illuminating 
| effect with an increase of the consumption of gas. 
| Of the results obtained with argand burners, we 
| shail speak subsequently. 

We may mention here that during their experi- 


. 227 | . : . 
: 27 | ments on various burners the Gas Referees adopted | 


| as a standard for comparison the illuminating power 


“siigy 2 | Given off by a Sugg’s No. 1 London argand burner, | 
; | when consuming 5 cubic feet of gas per hour. This | and 91.1, while the corresponding rates of consump- 


illuminating effect was reckoned as 100, and the 
| light-giving power of other burners was calculated, 
with regard to this standard and the figures of merit 
| determined accordingly, due regard being, of course, 
; ry to the quantity of gas consumed per hour. In 
| fact, the actual observed illuminating effect of any 
| burner was, for the purpose of obtaining the figure 
}of merit, multiplied by a fraction of which the 
| numerator was 5 and the denominator the number 
of cubic feet of gas consumed per hour by that 
particular burner. For instance, if a burner con- 
suming 4 cubic feet per hour gave an observed 
illuminating effect of 60, the figure of merit would 


be 60 x— 


75, and soon. Six fishtail and two 


batswing burners were tested and the results 
obtained in every case showed that, although there 
was & progressive increase in illuminating power of 
the jet as the quantity of gas consumed per Lier was 
increased up to the point at which smoking com- 
menced, yet that the proportionate quantity of light 
produced attained a maximum ata point far below 
the greatest rate of consumption, and that beyond 
this point it steadily decreased, this result being in 
| direct opposition to the very generally recetved 
doctrine to which we have referred. ‘hus in the 
case Of No. II. fishtail burner, which ‘was tested at 
seven different rates of consumption, and which.we 
have taken as an example, because it appears to 
have been a fair average specimen of the burners 
in general use; the results are recorded in the 
| Table in the next column. 

In this case it will be noticed that the maximum 





some startling discoveries concerning the defects of | ecotiomical efficiency was attained when the burner 
the burners ordinarily supplied by very many gas- | was consuming per hour about ths of the quantity 
fitters, while at the printing offices of two daily'| of gas which gives the maximum light, while in two 
newspapers it was discovered * that the burners | other instances the maxiayum proportionate effect 
chiefly in use were so defective that they gave out | was obtained at a consumption of about 4th of that 
only one-half of the illuminating power of the gas| giving the maximum illuminating power. These 
actually consumed ;” whilé several of the burners | facts show that it is important Ft at what 
tested gave only one-fourth of the proper light due|rate of consumption any given burner affords the 
to the gas. That these were not exceptional results | greatest amount of light in proportion to the gas 
consumed, as upon this should depend, in a certain 


we shall see presently when we speak of the per- 





of merit. were, respectively, 100, 78.8, 77.4, and 
| 34.8, this latter result being barely over one-third of 
that afforded by Sugg’s burner. With the above 
largands we may remark it was found that there 

was in all cases an iucrease in the figure of merit as 
the rate of consumption was augmented, this in- 
| crease continuing up to the point at which smoking 
‘commenced. At first sight this might appear to be 
‘a partial confirmation of the theory to which we 
| adverted in the early part of this article ; but further 
experiments disproved this. These further experi- 
ments were made with Sugg’s London argands 
Nos. 0,1, 2, and 3 respectively, when the maximum 
figures of merit obtained were 108.5, 107.6, 92.6, 


| tion were, respectively, 5, 5.5, 7.2, and 7.8 cubic 
|feet per hour. In this case it will be seen that the 
| highest economic efficiency was attained by the 


| burner consuming the smallest quantity of oe per 
| hour, and altogether the Referees arrive at the con- 


| clusion ‘ that the illuminating power of gas remains 
the same, in whatever quantities the gas is con- 
| sumed, provided that the right kind of burners be 
lemployed in the experiments.” This latter is a 
| most important point, and one to which consumers 
should pay attention. It may be noticed here, 
however, that some burners allow of a far greater 
range of rate of consumption than others without 
any vast loss of effect, and in this respect Sugg’s 
argend burners give particularly good results, 

An important element in the attainment of a 
good light frgm gas is that the air supply should 
he properly proportioned to the quantity of gas 
consumed. In the case of naked burners, such as 
batswings and fishtails, the supply of air depends 
greatly upon the velocity of flow of the gas from 
the burner, an increase in this velocity being ac- 
companied by an increase in the air supply, and vice 
versé. In the case of the classes of burners just 
mentioned, a certain amount of pressure is neces- 
sary to give the proper shape to the flame, but be- 
yond @ certain point increase of pressure is most 
decidedly deleterious, and is a certain source of 
waste, as it causes the air supply to be in excess, 
and causes a diminution of the illuminating effect, 

In argand burners, as very coramonly constructed, 
an excess of pressure beyond that which is other- 
wise desirable, is but too often necessitated in order 
to get the required quantity of gas through the 
burner, but in Sugg’s argands means are provi 
to check the pressure as delivered to the burner, and 
the results are most satisfactory. the argand 
the chimney affords a special means of regulating 
the air supply, and it ia, in fact, owing to the con- 
trolling elfeet of the chimney on the amount of air 
which can reach the flame that the quantity of gas 
delivered to an argand can be increased so as to 
produce smoke. By turning to account this con- 














ee ee eee 


Sak a thad ee Prom 


— = 
ay 


_ 


on ais. nr Soe 


- 
ve 


224 


ENGINEERING. 


[Ocr. 6, 1871. 
= 








trolling effect of the chimney, a burner constructed 
to consume effectively, say, 5 cubic feet per hour 
can, in a very simple manner, be made to consume, 
with very iow, far less quantity, and 
some interesting ex ts were made on this 
point by the Gas Referees. The burner used in these 
experiments was Sugg’s London argand No. 0—a 
burner which the Referees describe as ‘‘the very best 
yet constructed”— ied with gas of 15-candle 
power. The air ly was adjusted by placing a 
metal dise above the upper end of the chimney, and 
the results obtained were as follows : 








| 
Figures of merit for illami- 
Pressure of |Consumption nating power 

gs. per hour. | without disc. | with disc. 
in. eub. ft. | : 
0.064 1.65 i 736 | 63.5 
0.076 2.05 i 15.2 i 90.1 
0.1 24 30.7 93.3 
02 3.9 | 48.3 | 101.0 
0.25 45 103.9 smokes 
6.27 60 100.6 | smokes A 








§ It will be noticed from ‘this summary that when 
the rate of consumption was far below that for 
which the burner was constructed, the application 
of the dise had a most marvellous effect, the figure 
of merit being in fact with the lowest rate of con- 
sumption increased nearly ninefold when the disc 
was used. It is to be remarked, however, that in 
no case did the dise enable a higher efficiency to be 
obtained than was procurable from the burner 
without the dise when the rate of combustion was 
that for which the burner was suited, and we men- 
tion this fact because we know that in some in- 
stances peculiar merits have been claimed for discs 
per se, quite irrespective of the real fact that their 
usefulness consists in their enabling the action of 
a burner to be modified to suit circumstances for 
which it was not specially intended. 

Besides its being essential that the supply of air 
should be correct in quantity, and that the gas 
should escape from the burner with the least prac- 
ticable pressure, it is also desirable that the supply 
of gas should be equal to all parts of the flame, 
and that the flow should be even and steady, any 
“ roaring” or swirling motion of the gas being at- 
tended with a loss of illuminating effect. The 
length to which the present article has extended, 
however, prevents us from saying any more on these 
points of detail. It has been our object on the 
present occasion merely to direct attention to the 
great loss attendant upon the employment of im- 
— appliances for consuming gas, and to speak 

riefly of some points upon which the effective con- 
sumption of gas depends ; but at an early date we 
hope to return to the subject, and treat, in greater 
detail, of the peculiarities of gas flames, and of the 
practical means of burning gas with the best eco- 
nomical results. 


THE FAIRLIE SYSTEM 

It is now nearly five years since Mr. C. D. Fox 
read a paper before the Institution upon the Queens- 
land Railways, in the course of which the Fairlie 
engines which had just been built for that line were 
fully described. e subsequent history of these 
locomotives is well known ; how they arrived duly 
at their destination, and how, after partial tests, 
which were, to say the least of it, incomplete, results 
were arrived at entirely opposed to those from the 
trials which had been conducted with them before 
they left England. Condemned upon the alleged 
failure of one of these engines, the others were 
never taken out of their packing cases, and after 
lying for some years in the colony, they were re- 
shipped to England, where they now are awaiting 
sale. For the sake of the prejudiced persons who 
thus condemned these engines, probably the less 
said the better; the affair was not a creditable one, 
and though doubtless their condemnatory report re- 
sulted in the postponement of the introduction of 
the Fairlie engine in Australia, the effects of this 
report are rapidly dying out, and at the present 
time there appears every determination, with a few 
fa reg exceptions, at least to do justice to 
It Arve Roary oe aaeey the course of 
events ing t we have said upon this 
aystem from firt to last, and iti» satisfactory to 
that, as in Australia, so over all the world, 


the most varied conditions, the opinions that have 
been strenuously advocated by the inventor for 
so many years. In almost all parts of the world 
where railways exist, and upon almost every gau; 
that has been laid down, Fairlie engines are 
running, or will shortly be at work, and we 
have now simply to wait until sufficient time has 
elapsed, to test the real efficiency of the principle 


exactly how much may strictly be claimed for it, 
and how much sanguine anticipation has fallen 
short. For our own we have little doubt as 
to the result, being fully convinced that events 
will show that all that we have ever claimed for 
the system, will be performed by it. But be- 
sides the significant fact that wide - spread 
opinion has almost simultaneously declared iteelf 
in favour of fully testing the Fairlie engine, 
it ia to be noted, as a most , ben circumstance, 
that the most favourable conditions possible are now 
obtained for the construction of the engine. Many 
of the principal engine builders in this country are 
actively engaged upon making them, so that the 
faults in construction which have been seen in 
some of the earlier, and as it were experimental 
engines, to their great misfortune, will not be 
repeated, That such firms as Messrs. Sharp, 
Stewart, and Co., the Vulean Foundry, the Avon- 
side Engine Company, and others, are engaged 
upon the work, is a sure guarantee that all that is 
possible will be done in the way of good design in 
detail, and perfection in workmanship, so that for 
the future the Fairlie engine will stand or fall upon 
its merits, uninfluenced by any question of faulty 
detail or indifferent workmanship. We are par- 
ticular in pointing out this fact, because we do not 
think sufficient allowance has ever been made for 
these things, and because the various builders now 
at work appear determined to do all that lies in 
their power to insure a complete success. At the 
same time it should be borne in mind that even 
during what may be called the experimental stage, 
the Fairlie engine never made a failure, despite the 
Queensland allegations; it has, however, under- 
gone the various progressive improvements in- 
separable from the development of any new machine, 
and as at present it takes its place on the same 
footing as other engines in the shops of the manu- 
facturer, it enjoys many advantages denied to it 
before it entered upon this new and vastly ex- 
tended phase. 

Until the visit of the Russian Commission to this 
country, but little practical success had attended all 
the efforts made by Mr. Fairlie to overcome the 
prejudice existing against his engines, and to obtain 
a fair hearing for the principles he advocated. A 
few exceptions, however, have to be made in the 
gencral opposition he steadily encountered. Espe- 
cially should be mentioned Mr. C. E. Spooner, 
engineer of the Festiniog Railway, with which the 
public has become almost saturated of late; this 
gentleman, possessing no prejudices or party spirit, 
saw at once the great advantages to be derived 
upon his line by the use of the Fairlie engine. He 
accordingly lost no time in practically, and of 
course most successfully, testing the value of the 
system. ‘The results of this action are told in the 
increased capacity of the little line, the saving of 
capital that would otherwise have been required for 
doubling it, and the increased and economical duty 
performed by the engine. To these facts we need 
not refer; they have been published and circulated 
until every one is familiar with them, even to the 
uttermost ends of the earth. But we may safely 
assume that, had Mr. Spooner held aloof, and fol- 
lowed the example almost universally set him, the 
Fairlie engine would not be manufactured to-day 
in nearly all the principal shops in the country. 
For the decisions of the Russian Commission 
were based entirely upon what its members saw in 
Wales, and the action they took has enco 
similar action over the world. So that, as we say, 
Mr. Fairlie may thank Mr. Spooner for helping him 
to the advanced stage at which he has arrived to- 


day. 

Bo —_ has been the progress since that time, 
that whereas before, the number of engines that 
had been built to order might almost have been 
counted on the rs, there have been, since 
May of last year, no less than fifty-five engines de- 
livered, built, or in course of construction. In the 
history of railways we cannot find a parallel case 
to this, and we believe that no other engineer, un- 





al ay hr Jigar daar mae by a 
to subject tothe test of experience, under 


connected with railways, or with manufacturing 


un every condition of work, to ascertain | in 


establishments, has ever achieved such a success in 
so short a space of time, despite the difficulties 
Salitiig poost at the almeaead-aghtnel ects es 

iki roo! irit of railway en- 
gineese Covent who have shown themselves swong 
enough to break through the bonds of precedence, 
and adopt what promises to be an element of great 
commercial value to the lines with which they are 


terested. 

We have always pointed out that there exists 
an unlimited field for the Fairlie engine. In 
new countries the construction of railways es- 
pecially those of narrow gauge, and the conditions 
which rule the traffic, are especially favourable for 
its employment. In the former we have, for the 
most part, cheap lines, with sharp curves and heavy 
gradients, and oe cee way ; the Fairlie 
engine can travel round the quickest curve ever laid, 
is admirably adapted for heavy ients, and 
distresses the rail but little, because its weight is so 
much divided. With regard to the con- 
ditions, as a rule quickness of transit is of less im- 
portance than economy. Hence, heavier, but fewer 
trains may be run, to the obvious saving of engine, 
rolling stock, and ent way, provided that 
the locomotive employed be sufficiently powerful ; 
and as the Fairlie engine is independent of gauge, 
loads equal to the maximum that can be carried on 
the ordinary width, can be easily conveyed on the 
reduced gauge, whilst, as a matter of course, the 
capacity of the former worked on this system is 
proportionately increased. 

Out of the twenty Fairlie locomotives now 
being built by the Avonside Company, st Bristol, 
for various countries, and for widely differing 
ge 8, one was placed under steam, and tried last 

riday, vious to her being shipped for Peru, 
where she will run upon the Iquiqui Railway, 
already partially stocked with the Fairlie engines. 
The gradients and curve of this line, it will be 
remembered, {are extremely heavy, there being 
1] miles of 1 in 25, combined with curves of 
3 chains radius. 

This engine, the “‘ Hercules,” has a total weight 

of 60 tons, supported on 2 bogies of six wheels 
each, and the cylinders are 15 in. diameter and 22 in. 
stroke. On Friday, during her limited trial, she 
behaved exactly as all the Fairlies do behave—that 
is, she ran round curves inaccessible to any other 
locomotive, and traversed a len of execrable 
road with perfect steadiness. Indeed, this was the 
only feature of the trial worth noting ; for whilst 
the permanent way leading from the company’s 
shops, and belonging to the Midland Railway, 
was almost too bad for anything to run upon, 
the motion on the footplates was scarcely per- 
ceptible, although the bogies were in a perpetual 
state of agitation that would have been violently 
felt upon any ordinary engine. In passing round 
one of the yard curves the play of the bogies on 
each side of the boiler centre line was 7in. The 
excellence of the workmanship and the careful 
finish of the engines in at their works is 
worth noting, and much is due to Mr, Alfred Sacré 
for the energy and spirit he has put into the estab- 
lishment. Amongst the locomotives that gentle- 
man is now building are some for a 2 ft. 6 in. line in 
Peru for the conveyance of nitrate from the mines 
to the coast. These in are for working over 
long and steep gradients of 1 in 20, with ruling 
curves only 2 chains radius. 
In addition to the twenty locomotives, a large 
amount of rolling stock is being built at Bristol, 
comprising all the main features of Mr. Fairlie’s 
system as already described and illustrated by us. 
It is being built by the Bristol Wagon Company, 
and inelndes rolling stock for 4ft. 84 in., 3 ft. 6in., 
and 2 ft. 6in. gauges. None of the wagons, how- 
ever, are being built strictly to embody the prin- 
ciples laid down by Mr. Faire with regard to sub- 
division of load, and to the profitable rtion of 
dead to paying weight for ral ; this arises 
from the fact that the stock has been built to order 
so far as its general dimensions for capacity are con- 
cerned, and is to a great extent in ed for a 
service in which full loads can always be depended 
upon in one direction. But the capacity 
is large, the stock is wonderfull t: thus the 
4ft. 8) in. wagons are 14 ft. long ft. wide, and 
2ft. 6in. high, all inside dimensions ; —_ 
45 cwt., and carry 7 tons. Those for the 3 ft. 6 


gauge are also a i 
of 7 tons, a ee ant ‘tae of 
all, for the 30in , are 6ft. by 12ft., and 
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2 ft. 6in. deep; the ret eee = igh 31 ewt. 
The underframe of all these wagons is identical in 
arrangement, being formed of composite side beams, 
of iron and timber, with transverse bolts, and tim- 
ber ene p-- Daget pee ny ae en See 
employed with stiff springs a very short ; 
the heads of the ballon ans curved with a odes 
struck from the centre of the pin, around which 
the radiating coupling rods turn ; by this arrange- 
ment it is obvious that the buffers are always 
kept in contact in passing round a curve. e 
coupling arrangement is what we have on a 

revious occasion described. A long coupling rod 
fang upon @ pin beneath the floor and in the centre 
of the wagon projects beyond the end frame, and 
beneath the central buffer, expanding into a pair of 
jaws, through which a pin passes transversely, 
actuated by a bell-crank lever at the side of the 
wagon. ‘Lhe vehicles are coupled by means of a 
short link, which brings the buffers up face to face. 
The operation of coupling up a train is performed 
with the greatest despatch, and without any of the 
risk not unknown by the present system. A link is 
placed in the jaws of the coupling rod upon the 
wagon to be connected with the train, and is 
secured by the pin being passed through it, and this 
link, upon the wagon taking its position in the 
train, enters the jaws of the adjacent coupling, the 
lever at the side of the wagon is thrown into posi- 
tion, and the coupling is completed by the pin which 
is actuated from the lever. This is, of course, an 
operation involving scarcely any time or trouble, 
aad it is certain in its action, the form of the link 
and jaws being such that the former must always 
enter, even through the vehicle to which the latter 
belong, be heavily loaded and depressed upon its 
springs. To maintain the coupling rods in as central 
& position as possible in passing round curves, two 
transverse coiled springs are placed near each end 
of the wagon, one end of each spring being attached 
to the side frame, the other to the coupling rod 
itself; these springs, of course, only come into 
action in passing round curves, the right or left 
spring being called into play according tw the direc- 
tion of the sweep. The 3 ft. 6 in. carriage stock is 
very praiseworthy, both in design and finish. The 
first-class carriages are 19 ft. 6 in. long by 7 ft. 6 in. 
wide. They are divided into three compartments, 
and hold 24 passengers ; the fittings are extremely 
elegant and commodious, and a headway of 6 ft. 
6in. in the centre is secured. The second-class 
stock is of the same dimensions, except in length, 
which is a foot less. Each carriage of this class 
holds 30 passengers. The weights per passenger 
are 300 1b. and 232 1b. for the two classes respec- 
tively. 

The whole of the 3 ft. 6in. stock we have been 
describing is being made for Messrs. Proudfoot and 
Oliver, who have ordered it for the Dunedin and 
Port Chalmers Railroad in New Zealand. These 
gentlemen undertake the working and maintenance 
of the line for two years after its completion, and 
no small credit is due to them for the enterprise 
with which they have adopted the system in the 
face of any opposition in the colonies, They con- 
sider, however, that the Fairlie engine and stock is 
better suited for their purpose than any other they 
can obtain. We think there can be no question as 
to the justness of their views, and that events will 
not fail to establish undoubted proof of the sound- 
ness of the policy they are following. 





POWDER FOR HEAVY ARTILLERY. 

THE vagaries played by the 35-ton gun when on 
its proof, as regards pressures and velocities, obliged 
the committee on explosives to reopen their investi- 
gations as to the powder best suited for this piece. 


They have since been experimenting with gun- 
powder = in various ways and made into 
pellets of various forms and sizes. The most recent 


results of their investigations, as far as we are at 
present informed, tend to show that they are 
FS ywwrmeny « if they have not absolutely reached, 
the object of their desires, namely, low pressures 
and high initial velocities. In the early stages of 
the experiments solid cylindrical powder pellets, 
ii in. diameter and jin. thick, ee With 
ese it was found that 47 tons 
square inch were obtained with initial wclectiies af 
1430 ft. per second. It will be remembered that the 
35-ton gun gave, with 120 Ib. of pebble der, a 
similar preseure with a velocity of 1370 ft. With 
130 lb. of powder the velocities fell to 1348 ft. 


Hence with the solid pellets a slight improvement 








in the velocity was obtained. Cylindrical 

#in. in diameter, $ in. thick, and Lontng a hole or 
indent formed on one face J, in. diameter and } in, 
— were then used. pressures sbtalned 
with these pellets — from 23 to 24 tons per 


square inch, the veloci 
split these ted pellets 


The next step was to 
in halves and to glaze the halves in the ordi 

way. ‘The results of firing heavy charges with the 
divided pellets has, we hear, been a reduction of 
the pressures to 14 tons per square inch, whilst at 
the same time initial velocities of 1430 ft. per second 
are obtained. It is difficult to account for this 
extraordinary reduction of pressure without a 
knowledge of all the details of the experiments of 
which we are not at present in possession. It 
ee singular that these broken pellets which 
closely approach the nature of pebble powder— 
except that the grains are slightly more uniform in 
size and shape—should give pressures so very much 
below those of the pebble powder with equal 
velocities. These results are certainly very remark- 
able, and if repeated trials establish them as indis- 
putable facts and do not prove them to have been 
so far the result of accident, derangement of the 
pressure gauges, or miscalculation, a most import- 
ant advance will have been made towards the 





~- TELEGRAPH. 

Tue intelligence which has recently come to hand 
with respect to the great overland telegraph, which 
the South Australian Government is carrying from 
an extreme point of South Australia to Port Dar- 
win, has not been altogether favourable. Up to 
July 8, the affair looked very promisingly, but on 
that day the Government schooner Gulnare arrived 
at Port Adelaide from Port Darwin, bringing 
tidings of the collapse of the construction party 
directed by Messrs. Darwent and Dalwood, and 
employed in laying down the line from its northern 
terminus along the valley of the Roper, and thence 
to meet the various parties working upwards from 
Port Augusta. The collapse of Messrs. Darwent 
and Dalwood’s organisation is attributed to the 
action of one of the Government overseers, Mr. 
McMinn, who became dissatisfied with the slow 
progress which the contractors were making, and 
exercised the power confided to him of annulling 
the contract, with the view of carrying out the 
work on behalf of the South Australian Govern- 
ment. Mr, MeMinn’s report detailing his reasons 
for the step taken by him has not yet been made 

ublic, and Messrs. Darwent and Dalwood have 

n still more reticent as to their version of the 
case, as they have intimated their intention to 
appeal to a judicial tribunal to vindicate their real 
or supposed rights in the matter. Most of the con- 
tractors’ party returned to Adelaide in the Gulnare, 
and the South Australian Government had to take 
the most prompt and energetic measures to make 
up for the loss of fully three months of fine and 
cool weather. Mr. Todd and the colonial porn ge os 
department, which has been associated with the 
Post Office, have been doing their best to meet the 
difficulties of the case ; and by this time strong re- 
inforcements of men, teams, and stores have pro- 
bably reached Port Darwin, and the work has n 
resumed. It is not very easy, however, to see how 
the measure adopted by Mr. McMinn can result in 
the end in any real economy of time. It is intended, 
notwithstanding all obstacles, to carry the wire 
through with the utmost P sais worn speed, and to 
postpone until afterwards the absolute clearance of 
the line and the fixing of permanent supports. By 
this means and by hastening forward the workin, 
— from the Port Augusta end, Mr. Todd sti 
opes to secure a through connexion by the end of 
the year, although much will remain to be done 
before the sap Aree ” considered re lete. i 

As regards the other portions the great line 
which have been proceeded with without inter- 
ruption, Mr. Todd had received news from the 
Peake up to July 12. Mr, Bab , writing on the 
30th of June, states that he had laid out the whole 
of Mr. Bagot’s contract for 514 miles, and at that 
date the health of the le at work and under 
his supervision was excellent. He had been as far 
as latitude 26° 40’, and he was laying out the line 
as he returned. Mr. Boucaut, the sub-overseer of 
Mr. Bagot’s construction y, wrote from Mount 
Margaret, under date July 3, to the effect that the 
work was progressing rather slowly, owing to the 
posts not arriving fast enough to keep the various 


fixing. It was expected that Mr. rset gil wseee 
be sent to the northern end of section E, whence 
he was to take a number of bp ay org lay: a 
rapid survey of the remainder of line, tracking 
it as far as the Roper. 

Se en ee ee ee 
telegraph in the second week of July. At the Port 
Darwin end, work was virtually suspended ; in 
middle of the great island continent, operations 
were hardly proceeding so rapidly as could be 
wished ; and only two months of cool weather re- 
mained, as the interior of Australia—especially the 
great open plains ~ must be given over to heat 
in November, December, January, and February. 
Even in June it will be observed that the meteoro- 
logical observations made at the Peake depét indi- 
cated a maximum heat of 85°. It seems probable 
that the experience of August and September will 
decide one way or the other the fate of the line for 
the current year. If the hitherto trackless interior 
can be crossed successfully by the magic wire by 
the end of October, all may yet go well, albeit that 
Mr. Todd's expedient of carrying a flying wire over 
the Port Darwin end of the line seems rather a sorry 
one. It is obvious that, as the working parties 
approach the northern coast, their position will im- 
prove day by day, but it might go hard with them 
if they were overtaken by the burning Australian 
summer, say 500 miles from Port Darwin or Port 
Au uteven if the line should be carried 
through after a fashion this year, there remains the 
question of maintenance, an ecially maintenance 
in the summer months. Although the working 
— despatched into the interior seem to have 

ared tolerably well—and better than —_ perhaps 
have been anticipated—the fact cannot be gainsaid 
that Captain Sturt was compelled in the summer of 
1846 to retreat from a region which he named the 
Great Australian Desert, reason of the intense 
heat and the prolonged drought. The gallant 
captain and his companions had, indeed, to flee 
for their lives back to that very South Australia 
which has now en in the important work to 
which we have been directing attention. Australian 
seasons are certainly capricious and variable, and 
what is true of one year probably does not hold 
ood of another. Still there seems no reason to 
oubt the tolerably well established conclusion 
that the interior of Australia is subject to great 
heat during the summer months, and the main- 
tenance of a telegraph line through this hitherto 
unknown region may consequently prove a work 
of very considerable difficulty. The South Austra- 
lian Government would wages not have engaged 
in the construction of the great line but for its 
Northern Territory venture ; but ae ee 
in it, it has certainly carried it on unfline ely and 
without looking back. The tion the 
work has, at any rate, been attended with the ad- 
van of having added materially to our know- 
ledge of the interior of Australia ; and even if the 
South Australian Government should fail in its 


knowlag that an alternative telegraphic line can be 
carried, if need be, round the southern and north- 
eastern coasts— that is through Victoria, New 
South Wales, and Queensland—of the vast region 
matte rans bompieteaaatinags power and 
influence of Great Britain. 


INDIAN COAL. 
Ir is not long since the Chanda coal-fields were 
first opened, and now we have before us a 
trial of coal taken out of the Mayo ; 

From the very friable nature of thi it 
resent workings are ei 
9 tank he or extreme end of 
seam, that better results 
be obtained as soon as w shall ha 
carried further forward into the bed. In 
trial of the fuel for locomotive purposes | 
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of Mayo pit coal were sent to the Great 
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Peninsula Railway at the Wardina Station. It was 
barned on their locomotives February and 
March last, being used chiefly on engines drawing 


during 
























land and minerals lying within a cirele of five miles 
round Dudley are the property of the earl, and it 
was with the object of utilising on the spot the 


very rich materials employed in the construction 




















of iron, with which the district abounds, that the 
present works were constructed. The celebrated 
‘thick coal,” ten yards thick, is worked from his 
lordship’s pits, as is aleo the rich a u 8 iron- 
stone, from which alone the iron ma at thes 
works The mine is smelted in t I tf 

of which there are two extens planta, and t 
limestone used as a flux, is obtained from th: pits 
and caverns on the estate. The iron produced here 
is, for eertain purposes, unsurpa lL, and it m- | 
mands a higher price in the market than any other | 
made in the district. The whole of the materials 
used in the buildings and machinery are raised an 1} 
manufactured, and th« gs, engines, ma-| 
chinery, &e., were erect y his lordship'’s own 
workmen, There are four biast furnaces at the/ 
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| vine. The blast main hasa 
tre, so that it can 
engines at the same time ; 
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hanging cast-iron door, By this means all air is 
kept out from the grate end of the furnace, and all 
| necessary for combustion is supplied from the stack 





end. At the bottom of the stack there is a square 
opening, and, above, several perforations in the 
brickwork ; through these the air enters, and passes 
into flues surrounding the base of the stack. where 
it becomes heated by contact with the flues, It is 
ithen conducted down, round the neck of the fur- 
nace, into a series of parallel passages, from whence 
it enters the opening under the fire-bars, and is 
used at a high temperature for the combustion. of 
ithe fuel, In order that the gases generated by th 
|fuel shall be thoroughly consumed, and that there 
shall be no smoke, a flue is made in the walls of the 
fire grate, opening by means of perforations both 
above and below the bars, The perforations under 


the bars are covered with a sort of valve, which ean | 


be regulated so as to supply any quantity of air as 
required over the top of the fire, and can stop it 
Itogether when there is no smoke. A handle 


attached to this valve is placed in front of the fur- 





it is approached by a} 








artition running through | nace near where the man stands. The application 
Me used for two separate/of the patent to a puddling furnace is slightly 


different, as the cold air is first supplied under the 
bed of the furnace, which it cools and preserves, 





od € ains on the 108 miles length | cireular staircase, and a platform runs the whole 
26 are mg Peo ae Wage r. Several sets of | length, so that men may have ready access to the | and then passes round the — oe — —s 
fire bars were tried with various spaces between | valves. Che tops of the furnaces are levet with the | the back of the oe and is t — de ww in 
the bars; those placed 2in. apart being con-| main railroad, which brings the coal and coke from | the heated state under the grate. ‘he smoke-con- 
sidered by the locomotive foreman to be the/ the earl’s collieries, and delivers them at the furnace | suming apparatus ean be applied as in the heating 
hest suited for the fuel. During the whole of | moutha. The limestone and ore are drawn from furnace, By an extra arrangement in the puddling 
the trials, the consumption of coai averaged 511) the canal side up an ineline to the top of the fur-| furnace, the pig iron is melted in a separate chamber 
ver mile run, that bemg about 34 per ce more | naees by a beam engine, which also draws the | by the waste heat from the furnace. This chamber 
than the English coal burnt in the same district, | cinders from the falls to the top, whence it is taken lis built between the puddiing chamber and tlie 
There does not appear to have been any difficulty | away, and tipped down the cinder bank. rhe furnace neck. The charge of pig iron is pat into 
experienced in using it. beyond making an altera-| Round Oak Works are built in a very sul stantial | it, and whilst the = 18 manipulating his 
tion in the width of spaces between the fire bars; | manner, of red bricks faced with white, and the charge, drawing tke alls, and taking them to be 
it will not, however, stand < xposure like the | caves of th lated roofs are terminated by cast | shingled, the pig iron is ready to run down into the 
English coal, but requires to be burnt fresh frora | it pouting of a very handsome pattern, The | puddling chamber. With a heating furnace con- 
the pit The head officer of ¢ Great Indian ed roofs, wl yver the entire works, are sup- structed on this plan at the Round Oak Works the 
Ps sula Railway Locome Department ec porte upon « wmental cast-iron columns and | following resulte have been obtained : In one week 
sidlers. however. that if a ! w made from | brackets, The centre portion of the building is | of ten turns, when a }2-in. mill furnace had got 
Warda to the pit, and th ld be obtained | occupied by ty yes, and on each | into regular working order, a saving of 5 tons 
at a reasonable rate. there wo » di are’ ul n close proxi t »} 18 ewt. 0 qr. 17 1b. of coal, 1 ton 2 ewt. 1 qr. 3 Ib, 
working the Nagpoor branch ent with it [I two extene rrehon for stockin of iron, and a loss of 2 tons Sewt. 2 qr. 3 Ib. of 
goods and other trains hauled by the ¢ da « id rehouses form the | cinder, the deerease in the latter being accounted 
were of an average length and weight waisting of | the front of the w rhe} rh | for by the sawing in the iron. tis also stated that 
from 20 to 24 wagons, weig gw their loads | number, a1 the back, wh in tl | the furnace has worked better, the iron being 
1) tons cacl No wood f t t g ' front of the works isa neat little In | sooner and more uniformly heated, that the labour 
the fires in the engines, | ‘ Engl coal th keeper's office. At the back this office | of the furnace-m¢ n is diminished, as less fire is 
certain of wood generally ae ire two forges, having about fourteen puddling | required, and that there is every appearance that 
lightiy coal made ti ndage | mi furt inéach. The machinery No. 1 forge is | the brick lining will last much longer than is usual 
about over the } ' t} t would | worked by a large rope band from a pulley on the} with the ordinary apparatus. A pudding furnace 
have | l bee sed for htiy rl ywheel shaft of a horizontal high-pressure steam | has recently been tested at Mr. Thomas Vaughan’'s 
consumpt er mile of Nex | i neine. having a 30 in. cylinder and a 3 ft. stroke, | Bishop Auckland Iron Works, and there was a 
coal had hitherto averaged 57 I! r mile, and/t d between the two forges. ‘This machinery | saving during the first week it was in operation of 
a ding to a printed 1 t. dated 11th Octot consists of a 64 ton helve, whilst in No. 2 forge is | 4 cwit. 0 qr. 9 Ib. of coal, and 2 qr. of iron per ton 
1849, the ; consumy} f Ran nj coalja 64 t helve. worked by gearing from an in- | of puddled bar made. ; : 
was then 75 tb. per mile on the East i; termediate shaft. ‘There are two forge trains, one The Round Oak new forges, which are situated at 
Railway lit us the duty d \ Chanda ¢« nding in each forge, worked from either end of | 4 short distance from the other works, have been 
compares favourably with the fuel h from the | the intermediate shaft above referred to. In each | built about six years, and were erected with the 
Nerbudda Valley and Ranigut 1} t of t of these trains there are three pairs of rolls with all | object of making a sufficient supply of pu ldled 
coal was 30s per ton, at which pr Chanda coal | their necessary appliances. Steam is supplied to | bars to keep in advance of the works. I he 
proved 20 per cent. cheaper tl English coal on} the forge engine by five cylindrical boilers, 30 ft | puddiing furnaces, 28 in pumber, are arranged in a 
the Nagpoor extension. ‘The er lnvers did not | long by 6 ft. diameter, and one boiler placed upon | Semicircle, the engines, forge trains, helves, &c., 
like the Chanda coal at first, | fter a few trips | cast-iron columns and girders over a heating fur- being placed as nearly as possible about the centre 
they became better satisfied with it: ar only | nace, and connected bya flue to the latter, Besides | of the semicircle, by which pian all the furnaces 
drawback seems to have been that this coal. while | the machinery already named, there isin one forge a |are at almost an equal distance from the helves. 
burning, ‘threw off a great deal of dust It very powe rful smith’s steam saw, which will cut up The forge engines are vertical, and placed side by 
very clear, therefore, that the coal et worked! to 7 in. or 8 in. rounds and squares, and in the othe r | side, having cylinders 27 in. in diameter, with a 
in the Mayo pit is of a vi ry soft fr uracter | a massive pair of lever shears, used for cropping the } stroke of 2 ft. 4 in. Steam is supplied from six 
and not cay able of resisting the powerful dranght| edges of the plates. To the 16im. mill there are cylindrical boilers, 35 ft. long by 5 ft. diameter, 
in the locomotive. It is al highly hygr ’ three heating furnaces, and to the | » mill the | which are at some distance behind the engines, 
containir according to assay, ! eas than 19.82 me number, with the addition of < » annealing and clear of the works, To each engine there is a 
per cent. of water; and as tl water off t furnace. A 4-ton Kirkstall Forge Company's patent forge train, helve, and a pair of shears. The cam 
coal falls to pieces eam hammer stands at one end of the forges. | rings are driven by pinions on the fly-wheel shafts, 
: a | fowatson’s patent heating furnace has lately iw hich work into wheels on an intermediate haft, 
ROUND OAK IRON WORKS. been tried here with great su: The speciality jand are geared to the cam ring shaft. Each helve 
Tux Round Oak Iron Works a: r exet of Mr. Howateon’s plans consists in his modes of | WSS 4 tons. ‘The forge trains are driven from 
. , I et . : .| the ends of the intermediate shafts, and two pairs 
hest de ‘ ont : . Lat Inatas : ate tm ot mm ’ I 
the best designed of any in South Staffordshire; they | suy hot instead of cold air to the grates of | S eatthabdieen dhbars” Gethad Wr dedeidl tad 
are handsome in their style, and substantial in their | the | and heating furnaces, and he asserts | culling-cdown shcars, WOrke yy gearing an 
construction, while not only have they a fin outward | that in one year coal and iron to the value of 1977, | Cranks. El ck 
appearance, but they are built in a manner best | may be saved in a puddl ng furnace, and over 4507 NOTES FROM CLEVELAND AND THE 
auite d to the laying out of th intert a ma inery j in a 12-in, n ill he iting furnace, by the a loj tion of ~ “NORTHERN COUNTIES. : 
The works a © the property of wr «> ol D vale i! 8 oe ®’ v art not, he wey im posse anon Mippriesproveu, Wednesday. 
a descendant of the famous Dud Dudley, who was | of st fic ently extensive data to enable us to form The Cleveland Iron Market-—Yesterday the quarterly 
the first to successfully smelt iron with pit c an opinion of the accuracy of these estimated savings | meeting of the North of England iron trade was held in the 
‘Lhe site of the present works is also not far re- | under a vari ty of circumstances. ‘The invention is Royal Exchange, Middlesbrough. The attendance was large 
moved from the spot where Dud Dudley carric d out ap} lied to a heating furnace in the following but not is numerous as m generally the case at the quarterly 
his operations, The Ré 1 Oak Iron Works are | manner: All the ordinary air passages, such as the a —— there were the usual facilities ~ 
siinehed ah Melentey S30) abieh tuo, soil Srenn | chtaifiiar adios the erate at the end of the furmane we ee wishing to exhibit models and di ms 0o 
‘ ovaa eu ‘ : : | interest to the trade, there was only one table oceupied by one 
Dudley, close to the side of the Great Western | and the fuel charging place, are covered over ; the | firm for this purpose. Messrs. Tamgye Brothers and Rake, 
Railway, whilst at their rear is a canal, so that ex-|}former with sheet iron, having a sliding door, | of Newcastle, exhibited Stroudley’s patent wrought guide 
cellent facilities exist for the transport of material | actuated by a balance weight at the top, which can plates or ramps for speedily re-railing rolling stock ; Tangye's 
to and from the works. Nearly the whole of the |be lifted to clean the bars: and the latter with a| P**¢mt bigh speed regulating governor steam engine with 


vertical boiler, the spiral pump, and the patent smoke and 
heat precipitator for destroying heat and smoke arising from 
steam boilers in coal mining, Ac. A fair amount of business 
was done, and the market closed at the rates we have quoted 
for the past morith. Every available blast furnace is at 
work, and the demand is so heavy that a much larger 
number of furnaces might be kept in fuil blast. 


The Finished Iron Trade.— All departments of this 
healthy trade are in a good condition. There is still a large 
amount of work in the rail trade on hand. Owing to the 
Continental prosperity in the shipbuilding trade, there is 
still avery heavy demand for plates and angle iron. The 
wire mills are kept steadily going. 











| 
i 
; 
| 
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The Ironworkers ond Mr. Hughes's Award.—On Monday 
| a very largely attended meeting: of ironworkers was held at 
| South Stockton, and the following resolutions were unani- 
mously agreed to: 1. That nothing short of the additionel 
5 per cent. on the present rate of wages will satisfy the iren- 
workers of the North of England. 2: That if the iron- 
workers are to be bound for nine monihe they claim the 
5 per cent. as time bargain. .And if the 6 per cent. be not 
granted they do net consider that they are bound for that 
period. Arrangements were made for holding another 
meeting on an early date. It is very unfortunate for the 
Board of Arbitration, which has worked so well since it was 
established, that the ironworkers should every now and 
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again strike or hold meetings of @ threatening character. 
The proper course for the men to pursue when they wish 
any alteration either in wages, in iron, or_sppliances, is to 
instruct their representative or the to 

matter before the Standing Committee. the 

few days the chairman of the Board of Arbitration the 
operative secretary of the Boevd have written to the New- 
castle Chronicle allaying expressions of opinion thet there is 
considerable dissatisfaction amongst the ironworkets at 

sent. There is undoubtedly a disposition om the part of a 
larg amber of puddlers to ignore the Board of Arbitra- 
tion. It is to be hoped, however, that the men themselves 


will do their best to remove that disposition, and es pre to 
their fellow-workmen the advantages of the Board of Arbi- 
tration. 

The Nine Hours’ Movement.—The indications of the un- 
happy struggle for the nine hours’ movement im the engi- 
neering trade at Neweastle being terminated last week has 
resulted in the men making an offer to the 


esu which Ceneda 
was rejected, and the men have returned Pag cry Sekar 


for the nine hours pure and simple. Mr. Burnéti, the pre- 
sident of the Nine Hours’ League, suggested that mex? 
should accept the proposal of the masters to concede two of 
the five hours asked for, and purchase the other three from 
their employers. This suggestion was considered by the 
men, and, after a vote by ballot, was adopted. The decision 
of the men was placed in the hands of Mr. Mundella, M.P. 
field, and that gentleman brought it officially before 
the Masters’ Association at Newcastle on Friday, men 
having previously arranged for @ great mass meeting on 
Saturday, held that meeting, and they hoped to be able to 
lay the answer of the masters before it. The masters, how- 
ever. did not reply in time for that. meeting. There were 
not fewer than 20,000 men at the meeting, which was held 
on the Town Moor. Speeches in favour of Burnett's 
proposal were made, and strong hopes were ex that 
the matter might be speedily settled. On y the 
masters replied, rejecting the offer of the men, in terms 
which will be already familiar to your readers from the 
publication of Sir W. G. Armstrong’s letter in the daily 
journals. A mass meeting of the men was held on Monday 
night, and they unanimously passed the following resoln- 
tion: “ That this meeting is of opinion, since our emplo ers 
have refused the offer of compromise which we nave eae te 
them, that it is advisable to stand out until the ,0f our 
original demand is conceded.” After a suicidal 
twenty weeks, the question has assumed its origi 
Financially the men are encouraged to hold out for 
hours, and to agree to no compromise. This week the 1950 
strike hands remaining in Newcastle have received 126, each 
from the League, and 1s, per child in addition has teen 
From all parte of the United Kingdom the ew i 
flow in more liberally. Many of the foreigners whom the 
masters have brought from the Continent are téturning. 
The expenses of some of them are paid by the Nine Hours’ 
League. 


£ 


for She 






Puddling by Machinery —Yesterday the commission ap- 
pointed by the Iron and Steel Institute to visit the United 
States for the purpose of obtaining information on the work- 
ing of Danks’s rotary puddling furnace were to sail in the 
City of Baltimore for New York. The gentlemen consti- 
tuting the commission are Mr. J. Snelus, Dowlais; Mr. 
Jobn Lester, Wolverhampton; and Mr. John A. Jones, 
Middlesbrough. They have taken with them a quantity of 
Cleveland pig iron for the purpose of making experiments 
with the puddling furnace. 

Shipbuilding.—Beyond the fact that all the shipbuilding 
yards on the Northern rivers are as busy as they can be, 
there is nothing new to report. 


NOTES FROM THE SOUTH-WEST. 
Carmarthenshire Mineral Railway.—This proposed line, 
rried out, will commence by a junction with the Car- 
then and Cardigan Railway, at Carmarthen; and pass- 
ing through the important lume district of Liangendeirne 
and Porthyryd, and the rich mineral country of the Great 
Mountain, it will terminate at Pontardulais, joining the 
Lianelly Railway at that place, in direct communication with 
the port of Swansea. 










The Nine Hours’ Movement at Bristol.—There are ru- 
mours of an intention, on the part of the skilled mechanics 
of Bristol, to strike for the nine hours’ system, after the 
example of their Newcastle comrades. The Bristo) men are 
said to be awaiting the receipt by their employers of some 
considerable foreign orders which are anticipated. On these 
orders coming to hand, the men are said to look forward 
with confidence to the enforcement of their views and de- 
mande, 





A River across the Taff.—At a meeting of the Cardiff 
Local Board of Health, on Friday, the surveyor reported 
that the Bute Trustees had consented to a weir being y eneves 
across the Taff, near the South Wales Railway, or rather the 
Seuth Wales division of the Great Western ilway bridge, 
on the other side of which a sewer could be carried to enable 
the new district te the west of the Taff to be drained into 
the Cardiff sewers. By means of the weir the whole of 
the new district can be drained into the old sewers at one- 
third of the expense of a proposed scheme to make a syphon 
under the river with pumps on each side. 


Messrs. Waring at Bristol—It is stated that Messrs. 

aring Brothers have offered to widen Bristol Bridge at a 
cost of 2000/., on condition that the citizens consent to their 
laying & tramway through the city. 

State of Trade at Merthyr Tydfil—The trade of the 
Merthyr Tydfil district continues unaltered. The men of the 
Aberdare and Rhondda valleys have been working steadily. 
At the iron works there has been a good steady trade doing, 
and further orders are anticipated. A good deal depends, 
however, upon the course taken by the labour question. 








E. Finch and Co. (Limited).—The shareholders. in this 
company, which carries on the Bridge Works, 
are about to receive a dividend at the rate of 5 

Additional required to 





_ Labour and tal in South Wales.—The labour market 
is still in a very unsettled state in South Wales. A -con- 
ference of delegates of the G inshi ; - 
shire miners, eolliers, and iron workers has an 
advance of 10 per cent. in wages, or rather the 

of 10 per cent., which, they state, was taken off in February, 
1865, “ when the money market was high.” 

Rhymney Railway. —The new junction line between the 
Rhymney terminus at the wy po depen the 
station at Nantybweh, on the and ¥. 

Railway, was opened for 
Seer 








NOTES FROM THE NORTH, — 
, Grascow, W. : 
Glasgow Pig-Tron Market.—Within a 


of five 
weeks, commencing about the 23rd of the price of 
warrants in the Glasgow pig-iron market fell not less than 


4s, 3d. per ton, the lowest price attained 59s. 3d. per 
ton, which was reached on the 25th ult, the 
“bears” have had their day, the “ bulls” seem to have come 


upon the scene for a time ; at all events the have ad- 
vanced, and the market has become ‘ firmer. 
i ears pe casg ti. ag aly improved 
j 3 yeate . ever, " to suc 
an extent that 62s. a was at 
merket, and even at the close Gis. 9d. ‘= and 
T "s market been 


month were o 


E 


474,872 tons, showing au inerease of shipments for this year 
as coimpared with last of 149;748- tons. The imports of 
Middlesbrough iron into Grangemouth for last week were 
1830 tons; same week last year, 940 tons; increase, 890 
tons. Total imports for 1871, 62,084 tons; tillsame date last 
year, 50,984 tons; total increase for 1871, 11,100tons. The 
stocks of pig iron in the publie stores have been reduced by 
well nigh 30,000 tons during the last few weeks. In Messrs. 
Connal and Co.’s stores there were 374,197 tons in stock, 
warrants for 367,250 tons at the end of last month; and in 
the Canal Co.’s stores 15,143 tons, with warrants 14,450 tons. 
The quantity of iron held by makers is almost entirely ex- 
hausted, in tact, some of the largest firms have orders on 
hand which they will not be able to complete for some time 
to come. The effect caused by throwing about 70,000 tons 
of Carron iron on the market is now —— got over, and 
there is a pretty good demand for ordinary No. 3, although 
there is still a large quantity of English iron being sent to 
the founders. The number of furnaces in blast in Scotland 
at this date is 129. 


New Malleable Iron and Steel Works.—It ia stated that | 


the new company, which I spoke of formerly aa being formed 
chiefly among the Tharsis Sulphur and Copper Company's 
shareholders, for making rails under the Siemens- in 
patents, have now actually concluded arrangements with the 
representatives of the Duke of Hamilton for the acquisition, 
at Cambuslang, of 100 acres of land on which to erect their 
works. It is understood that the company will consist of 
twenty shareholders, each holding one share of 50001, 


The Clyde Shipwrights’ Strike-—The Glasgow, Partick, 
and Govan shipwrights have now nearly completed the 
sixth week of their strike for an advance of 8s. per week. It 
will be remembered that the employers, with the exception 
of Messrs. Tod and McGregor (who granted the whole 


advance), met the workmen half-way in their demand, and | 


offered an increase of 1s. 64. week. This offer was 
accepted at Greenock and Port-Glasgow, but was rejected in 
the yards farther up the Clyde, where the strike was con- 
tinued with even greater vigour than before, and to-day the 
movement may be said to have reached a crisis. Last week 
notices were posted up in the building-yards threatening a 
general lock-out on the Clyde unless the men in the Glasgow 
distriet commenced work on Monday last on the same terms 
as their fellow-workmen in Greenock, &e. These notices 
have only had the effect of strengthening those on strike in 
the determination to carry their point; none of them ro- 
sumed work on Monday, and at a crowded meeting held in 
the Princess’s Kooms, Partick, on the previous Saturday, it 
was moved that if the increase asked was not conceded 
within a week, 6jd. per hour should then be demanded. The 
motion, however, wae not earried, it heing resolved simply 
to adhere to the original request. In this resolution the 
Glasgow men are stated to have both the se oe and the 
pecuniary aid of those in Greenock and Port-Glasgow. The 





cannot be so marked now as 
been tending upwards in the interim while the 


wages on the Clyde mare 
ont 
Thames have practically remained unchanged. But taking 
the statistics as they any iven, however, it may. be stated as 
a general fact, that skilled labour in the above-named trades is 
paid on the Clyde at from 6s. to 10s. and even 13s. lower per 
mf than - the Thames. — viene = 

aid in Clyde engine shops, on average, 27s. week, 
cod on the Thames 36s. ; thors 2a. 84. as tgniaut ha; iron- 
turners, 25s. as against 36s. ; pattern-makers 26s. to 2/'s. as 
against 36s.; and so on. 

New Forty-Ton Crane @ Harbour.—The 
Trustees have approved A seneeneauiee from oe 
mittee of Management to- erect a forty-ton crane on the 
Genera) Terminus Quay, at the east-end of Mavisbank shed. 

has of late increased with such 


enormous rapidity, that the crane ion is very 
insufficient, especially when the wants of the marine engine 
firms are considered. 


Phe Sewing Machine Trade.—A few days ago there were 
no fewer than 291 cases of sewing machines from New York 
landed at Glasgow ; and about the same time 5741. worth of 
sewing machines were shipped to Antwerp by the steamer 
Peru. 

Wick Harbour Works.— Hitherto the autumn storms have 
had no effect upon the new harbour works at Wick, Since 
operations were resumed this year, the breakwater has been 
carried out to a further distance of 160 ft. Little more will 
now be done till next spring. 


Wipe Prares.—'the widest plates hitherto made in York- 
shire were rolled on the 2nd instant at the works of the 
Farnley Iron Company, near Leeds, in one of their mills 
without reversing motion. One of these plates, which is 
sheared square, measures 8{t. 2in. each way, and is only 
| in. thick, is on view at the company’s warebouse, Bank- 
street, Leeds, together with a large semicircular front plate for 
| a marine boiler, 12 ft. Gin. diameter, with a round the 
| outer circumference 64 in. deep, and three holes for flues 
| about 3ft. diameter, cut and flanged 4 in. deep by special 
| machinery. 


Tue Coat Svrriy or ovr Navy.—The correspondent of 
the T'imes who has been with the bined drons durin 
the recent cruise, writes as follows the coa 
supply. He says: “ Turning now to the question of the coal 
supply to the navy, in continuation of some’ previous re- 
marks of mine relative to the vey i uate existing 
means of supply at Queenstown, I will here « few words 
relative to the cost and quality of the coal supplied to Her 
Majesty's ships at Lisbon, as another step towards vevti- 
lating the whole question. Coals are supplied to Her 
Majesty's ships at Lisbon under contraet, the price pai 
the Admiralty being 24s. per ton, and the-eontract » 
declaring that the coal must be one 
other half north country. The contractor is 
|keep 1500 tons in store, which the Admiralty can 

purchase or not, as they please. The first striking fact 
to be learnt about this coal is that the Royal Mail 
and other steamship companies, whose vessels visit the port, 
wilknot take this coal at any price, owing to its inferior 











| steam-generating properties as compared with bulk. The 
| second fact is that the difference im the frei of coal to 
| Lisbon between Sunderland and Cardiff eq the cost on 


delivery in the Tagus, The third fact, as a deduction from 


the last, is that the Admiralty in paying the bill for the 3000 
tons of this mixed eoal lied to combined squadrons 
on their arrival in the Sea Qneunaiee’ Te vher 


day, will, in the inferior quality of the coal supplied as com- 
pasod with Welch eonl, these away 20 per cent. upon the 
total amount of the bill. I know of 

on iter Enna SS Ed De 
to 


being 
the Admiralty, and to such & state of 
things. P caly lnon: of te bola oo! 


have stated them, and 
only remark Oe eee eee ee 
may be taken if it is considered in official quarters quite ex- 


to do #0,” 
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GUINOTTE’S EXPANSION GEAR. 


We annex the two diagrams (Figs. | and 11) which we 
were compelled to omit from our description of M. Gui- 
notte’s Expansion Gear on page 201 of our last number. 


RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in them, at the annexed prices, from the Great 
Seal Patent Office, Chancery -lane. 

(No. 2812, 10d.) William Edward Gedge, of 11, Wel- 
lington-street, Strand, patents, as the agent of Hyacinthe 
Vigour, of Charleville, France, arrangements for facilitat- 
ing the rolling of iron bars of square and circular section 
at alternate portions of their length. These arrangements 
consist in the application to ordinary rolling mille of a 
channel or guide for receiving the bars from the roughing 
and delivering them to the finishing rolls, the delivery being 
intended to be effected so as to insure coincidence between 
the round and square portion of the bar and corresponding 
parts of the channel in the finishing roll. 

(No. 28616, 64.) Frederick Burney, of Faversham, 
patents methods of manufacturing “pebble” gunpowder 
which we cannot describe in detail here 

(No. 2818, 10d.) James Stead Crosland, of Manchester, 
patents forms of steam boilers consisting of two barrels 
placed one above the other, and connected by rows of 
conical tubes, which are sometimes fitted with internal par- 
tition tubes. In some cases the lower barre! of these boilers 
is of very small diameter, being in fact merely a large pipe 
through which the boiler can be blown off and the feed 
admitted. 

(No. 2819, 84.) John Westray, of Barrow-in-Furness, 
patents apparatus for moulding cast-iron ingot moulds and 
similar castings. This apparatus consists of a moulding- 
box made in pieces, and properly fitted with a cover and 
base-plate, the latter being also fitted with a perforated 
hollow cast-iron core bar. In using the apparatus the core 
bar, surrounded by hay-bands, is placed in position on the 
base-plate, and the pattern being placed round it, the space 
between it and the pattern is rammed with sand in the 
usual way. The pattern is then removed, and the sides 
and top of the moulding-box are coated internally with an 
uniform layer of loam, and then arranged in position on 
the base-plate, and secured together. This method of pre- 
paring a mould for ingot moulds appears a handy one. 

(Neo. 2820, 64.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents, as the agent of Jan Anthony Muller, 
of Amsterdam, forms of nozzles for fire engines, &c. The 
peculiarity of these nozzles consists in provision being made 
for the admission of air through oblique lateral or other 





passages, close to the *point at which the maximum con- 
traction of the nozzle takes place. It is claimed that by 
the admission of the air at this point the delivery of the 
water is greatly facilitated. The annexed sketch shows 
one ferm of jet proposed, the openings for the admission of 
alr being at a a. 

(Ne. 2829, is. 4d.) 


—F 


William Robert Lake, of South. 

Pp Zz, Pp as the agent of Richard Vose, of 
New York, various forms of helical steel springs, some 
with, and some without india-rubber cores. Some of the 
bars used in making these springs are of peculiar fluted 
sections 

(No. 2880,10d.) Richard Pudsey Dawson, of Delbury 
Hall, patents an arrangement of slide rest for enabling 


net + 








geometrical and 
lathe. We could not describe this rest briefly. 

(No, 2831, 64.) Jacob Geoghegan Willans, of 9, St. 
Stephen's-crescent, Paddington, patents using as fuel peat, 
sawdust, or other ligneous matter, which had been roasted 
or “‘torrefied” at a temperature between 212° and a red 
heat, so as to dry it, and bring it into an easily friable 
condition; such fuel being carried into the combustion 
chamber by means of air. This patent also includes the 
combination of tar and lime with peat or other ligneous 
substances, to form sheets or slabs, and the manufacture of 
an artificial wood, suitable for firelights, &c., by combining 
pitchy or resinous substances with the “ torrefied’’ ligneous 
matter already mentioned. Mr. Willans also claims a 
method of reducing pitchy substances to a fine state of 
division by agitation with non-solvents whilst both are in 
the fluid state, and then cooling the mixture, so as to 
solidify the pitchy substances. 

(No. 2886, Is. 4d.) Edward Field, of Chandos-cham- 
bers, Adelphi, and Richard Moses Merryweather, of Long- 
acre, patent improvements in fire engines. These improve- 
ments include a method of forcing air into the air veasels of 
a pump while the latter is in action—a plan which we in- 
tend to illustrate shortly—and also arrangements of pump- 
ing engines constructed on the principle of the oelipile, 
such engines being arranged to drive centrifugal pumps 
direct. A mode of creating a vacuum in the suction pipes 
of steam fire engines by condensing steam within the air 
vessels of the pumps is also included in the patent. 

(No. 2845, 10d.) Richard Herring, of St. Mary’s-road, 
Canonbury, and Robert Alexander Novare, of Twickenham, 
patent arrangements of telegraphic printing apparatus, of 
which we cannot give a description here, but of which we 
may have something to say on a future occasion. 


road, Brixton, patents arrangements of carriages for street 
tramways, and modes of constructing the permanent way 
of such tramways. A description of these plans would 
occupy more space than we could give to them here ; but 
we may mention that Mr. Haddan advocates the adoption 


be capable of being drawn by one horse. The details of 
the plans appear to have been carefully worked out. 


PAGE'S TRAMWAYS. 
Tae annexed engravings illustrate a ore of tramway 


construction designed and lately patented by Mr. John Page, 
C.E., of Glasgow. It consists of a continuous cast-iron 





sleeper, made in lengths of 9ft. On the top and about the 
centre a longitud slot is cast, and in this slot or groove 
« L-rail turned thus f is secured with wedges at intervals. 





(No. 2849, 8s. 8d.) John Cope Haddan, of 41, Treherne- | 


of a system of narrow tramway vehicles of such size as to | 


sleeper in transverse section, Fig. 2 being 


a part oe inal section and part 

elevation, whilst Fi, , Bisa plen view. 
The method of laying this tramway 

as by Mr. Page is illustrated 


in Fig. 1, which is drawn to a larger 
scale than the other figures. He forms 
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paving stones are being 
of timber are placed in the 
guide the paviors in their 
few lengths are thus 
is removed and the 
A to B is filled up with con- 
iron block is t turned 
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grouting is then ed bet the 
is ramm: ween 
paving stones and the blocks. 

The cast-iron sleepers weigh about 
66 Ib. to the yard and the rail about 
17 lb. to the yard. With this system so 
laid Mr. considers that it will 
hardly be necessary to tie the sleepers 
in the gauge, being well kept without 
aid of tie-bars. Should they, how- 
ever, be required, they can be easily 
passed through the casting and held in 
by the bottom edge of the rail 
and its key, which will thus lock it. 
We are ourselves inclined to believe 
that the tie-bars would be found to be 


8 


E 


I 


As this system is said to effect in the 
first cost a saving of from 150/. to 200! 
a mile, and a ding saving in 
maintenance, it is worthy of some con- 
sideration ; but it is only fair to state, 
that although the + xp has been very 
favourably received in many quarters 4 
fear has been expressed that it will be 

igid. In the case of a tramway, 


too rigid. 
ornamental patterns to be produced in the , however, intended to be traversed at a moderate speed by 


| properly constructed vehicles, we do not think that this 
objection possesses much force. We understand that Messrs. 


mre . 
ee : =a + 





| Thomas Edington and Sons, of Glasgow, have secured the 
exclusive right to supply all the materials for Mr. ‘Page's 
tramways. 








Weer moun TLB@RaPaHy—A submarine cable bas been 
laid successfully from Barbadoes to the island of St. Vincent. 
Another cable hes 
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Wr noticed lately in “ Recent Patents” a simple form of 
hoisting pulley designed and patented by Mr. Thomas Moore 
and Mr. Charles Arthur Head (of the firm of Head, Wright- 
son, and (o.), of Stockton-on-Tees, and we now give an en- 
graving showing its construction. The arrangement consists 
simply of a pulley, over which a hand chain » cast in 
one piece with a pinion, and mounted on an axis, which is so 
cranked that on another part of it there can be mounted the 
smaller wheel or pulley, over which is passed the hoisting 
chain. This latter pulley is cast in one piece with an in- 
ternal spur-wheel, into which the pinion already mentioned 
gears, as shown in the figures. The whole forms a very 
sunple combination which will be useful in many cases. 


SELENITIC MORTAR, 
To tHe Eprror or Enciygsrine. 

S12,—In reply to the letter of your correspondent “ C. E.” 
with reference to the patent selenitic mortar, will you kindly 
allow me to make a few remarks upon the nature of this 
material and upon the chemical points involved in its pre- 
paration? Some years ago General Scott discovered, in the 
course of his examination of limes and cements, a fact en- 
tirely new to chemists; namely, that a very small quantity 
(about 2 or 3 per cent.) of sulphuric acid, if intimately 
mized with quicklime (calcic oxide), had a very singular 
effect in modifying the behaviour of the latter with water. 
For whereas ordinarily the affinity of quicklime for water, 
to the formation of calcic hydrate, accompanied by the 
phenomenon known as slaking, is one of the most violent 
we know of; the presence of this small quantity of acid, 
when properly mixed, entirely deadens this action and the 
combination with water is so far retarded, that, in lieu of 
heating and passing into a bulky powder, the lime is then 
converted only very gradually into the hydrate and solidifies 
its water after the mortar so made has been applied in the 
work. Now the first result of this process is a much denser 
mortar and one which will carry with advantage a vastly in- 
creased quantity of sand, and in the cementitious ualities 


thus obtained lies the chief value of the new material. 

If bearing these chemical facts in view we turn to the 
letter of “C. E.,” we find that the lime employed for his 
selenitic mortar made many years ago was “ thoroughly 
slaked,” and, therefore, it was not selenitic mortar in our 
sense at all. 


Then with reference to the mode of conveying the sul- 
phurie acid to the quicklime—which according to the patent 
is done by using water as a carrier—the necessary amount 
of acid is obtained by adding to this water enough of oil of 
vitriol or of some soluble sulphate to equal in quantity say 
24 per cent. of acid of the lime used. In your valuable 
article quoted by “©. E.” the accidental omission of the 
word “or” would seem to imply that one of the sources of 
sulphuric acid employed by us, “ viz. green vitriol,” was 
merely another form of calcic sulphate which, owing to its 
cheapness and universal distribution as plaster-of-paris, is 
perhaps the best source of the acid. For laboratory experi- 
ments the acid itself is the best thing to use, though in actual 
Practice we recommend the employment of plaster. 

These statements will, | think, dispose of the second of the 
objections of “C. E.” ‘The third point raised is the mixture 
of Portland cement with green vitriol, and here my experience 
is at variance with the observations of your correspondent. 
I have not found that good Portland cement is influeneed b 
treatment with the smal! douse of acid we advocate, though 
the set of a light, limy Portland, is thereby retarded, and 
inferior Portlands being by this process deprived of their 

erous property of blowing, may be said to be improved. 
Our patent, however, in nowa pe Pie to Portland, which 
Pm owing to the hydrated double silicates of lime and 

wmina, and can obviously not be hardened in the 

sggested by “C. E.,” namely, by the introduction of sub- 
stances tending to form calcie sulphates which are not only 
comparatively soft, but also very soluble. 
_ This brings me finally to the consideration of the chemistry 
involved in the singular behaviour of caustic lime im the pre- 
sence of very minute quantities of sulphuric acid, and 





AND HEAD’S HOISTING 


PULLEY. 





minute quantities must be borne in mind, for they prove 
chief stumbling-block in the way of many would-be 

of the nature of selenitic mortar. Some very good i 
have said, “ Why you are only making ealcic > 
roundabout way ;” forgetting that to convert 1 
calcic oxide into caleie sulphate, would take about 143 parte 
by weight of sulphuric acid instead of the three parts we 
use, and that we should then only get a very soft and rotten 
mortar quite incapable of carrying sand in lieu of a dense 
hard setting cement now resembling Portland. 

How, then, does this acid operate ? This isa question which 
is still undetermined by chemists, though a simple solution 
points to species of contact action, whereby the free acid 
combines with an atom of quicklime to form in the presence 
of water hydrated calcic sulphate, which immediately after 
this combination has taken place passed on its acid to the 
nearest particle of lime, leaving behind it an atom of calcic 
hydrate. This hydrate, owing to the intervention of the acid, 
has been formed in an entirely different way to the hydrate of 
ordinary mortar. As the lime is in the nascent state, this 
action might readily take place and a very small — 
of sulphuric acid well distributed would speedily pase throug’ 
the mass. Such, at any rate, is the istry of seleniti 
mortar, as explained by General Scott, and i would ask 
those of your readers who are interested in limes or cements 
to give to this subject their careful consideration. The very 
surprising results which have been attained by this process 
are already exciting the attention of some of our most 
eminent architects and engineers, and point to an entire 
change in the mode of using lime for building purposes. 

I am, Sir, your obedient Servant, 
Giipert R. Reperave. 
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Lambeth, October 2, 1871. 





Tus Lowz-Vanstrrart Screw Propriier.—We are in 
formed that Mrs. Vansittart is rapidly extending the appli- 
cation of her special form of screw propeller to private steam 
ships as well as to Government vessels; of the latter class, 
so much satisfaction has been afforded by the vessels alread 
fitted, that orders for several more have recently been issued. 
Of the former, out of the fleet of colliers belonging to the 
Victoria Docks Engine Works Company, some have been 
supplied with the propeller. Upon the vessels of other com- 
panies the varying curve lines which form the subject of the 
Vansittart propeller patent of 1868, have been adapted to 
the pear-shaped section of screw with which the name of Mr. 
Griffiths has been associated eyer since 1853, We may add 
that a Ist class certificate was awarded to Mrs. Vansittart 
by the Italian Government for her exhibits at the Naples 
Exhibition. 





Tue Last ov tre Cortiss Mart STEAMERS.—A curious 
sight was witnessed on the Mersey on Saturday last. At 
high water, about noon, there was towed out of the Birken- 
head docks, already for sea, an enormous wooden full-rigged 
ship, with a straight stem, and that curious a stern 
which is peeuliar to some American shipbuilders. This was 
the once famous paddie-wheel mail steamer Adriatic, the 
last addition to the Collins line of at s, established by an 
enterprising American firm to share the Liverpool and New 
York passenger trade with the Cunard Company. When the 
Collins line was given up, the Adriatic was run for some 
time on the station between Southampton and New York, 
and her magnificent fittings and high speed made her a 
favourite to passengers. Afterwards she was one of the fleet 
of the abortive Atlantic Mail Company that ran steamers 
between Galway and New York under the auspices of a 

vernment mati subsidy obtained through the influence of 

r. J. Orrell Lever and Mr. Roebuck. When that scheme 
failed, too, the Adriatic was laid up in Birkenhead docks, 
close to her old rival the diemantled Persia, of the Cunard 
line. Recently she was bought by the well-known shi n- 
ing firm of Edward Bates and Son, of Liverpool. They took 
out her machinery, and rigged her as a ship, and on Satur- 
day she sailed from the Mersey for Rio Janeiro, with 3800 
tous of coal on board, her registered being 3300. 
As she was towed down the Mersey at full tide her enormous 
size and “ ship-shape”’ ap a excited universal admira- 
tion, and it seemed something like ex! to 
such a splendid-looking vessel into a coal erred 
we believe, her ultimate destiny, her vast size enabling her 
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has been closed as a precautionary 
Cawnpore Bridge of boats has been 
Well indeed, may the ‘engineer dread 
Indian monsoon, for year after year it 
lesson that in the struggle between art 
is often too strong for the former. 
the Public Works Department, who 
hoping against hope, for an amelioration 
have lately received a very severe 
which they are bitterly 
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Indian Empire. This has been a heavy blow to the hopes 
of many who looked forward to an early change for the 
better, for they naturally argue that when they have been 
refused a concession which would cost nothing, their chances 
of obtaining the others asked for, viz., improvement in 
leave and pension rules, are but small indeed, and there is 
a strong feeling abroad that this treatment badly accords 
with the professions of appreciation and expressions of con~ 
sideration conveyed in Colonel Strachey’s minute, which 
was published at the time the Institution of Civil Engineers 
made their famous protest against the “obnoxious notifi- 
cation.” 

Young men coming to India do not much feel the ban 
under which their profession is placed, but when weary of 
a solitary life in Indian jungles they take unto themselves 
a partner for life, lucky are they, indeed, if they are not 
often made to feel (bitterly and keenly through their com- 
panion) the meaning of the term “ uncovenanted servant,” 
as interpreted by the most exclusive of all society, an 
Indian official community. This has been termed a mere 
sentimental grievance, but life in India bas quite sufficient 
to depress and enervate the most buoyant without the addi- 
tion of cold treatment and indifference from one’s own 
countrymen Young engineers, with all that happy hope- 
fulness peculiar to youth, predict an early adjustment of 
all the grievances of which the engineers complain, but the 
older ones who know how deeply prejudices are rooted in 
this soil, shake their heads and foretell that many a year 
must pass before the civil engineer will in every way be 
placed on terms of equality with his military brother. 

A paper is now being circulated amongst the civil engi- 
neers of the P. W. D., showing a comparison between the 
leave and pension rules under which they serve, and these 
applied to the military who are employed in the same de- 
partment, and engaged on exactly similar daties, and very 
well and clearly does it expose the gross anomalies which 
are allowed to exist, and go on year after year, causing 
baneful heartburnings and bitter animosities, who is to blame 
for allowing this state of things to exist, it is difficult to 
say, but it may be right to mention that the impression 
prevails here that the Government of India would have long 
since listened to the complaints of their civil engineers 
had they the power, but that the Council of India (a body 
of old civilians who know not the India of to-day, or her 
wants) stands in the way. Whoever may be responsible for 
it the mischief done is great, for that there is a strong feel- 
ing of discontent and dissatisfaction, and worse than all a 
want of faith in the good intentions of the Government, 
growing up amongst a most useful and numerous body of 
public servants, is a sad fact to which it is impossible to 
close one’s eyes. Let us hope that}better counsel will pre- 
vail, and that the sense of justice and fair play may, 
before long, predominate over unfair and antiquated pre- 
jadices. 

The report of the consulting engineer of the Oude and 
Rohilkund Railway up to 30th March, has just been issued 
and it shows satisfactory progress, so much so that there 
appears to be every prospect of the completion of these 
valuable lines by the beginning of 1873. Some of the 
papers in commenting on this report bave called attention 


with the progress made on the state caliways, which latier 
appears to be considered on all sides very unpromising. 
It is to be hoped that the great falling off in i 
of some of the Indian railways will not act as 
and further retard the progress of the proposed 
which pene Pes curcomarngat apace yy apf: 











to carry about 6000 tons.—Standard. 


experiment of putting a small steamer on 

























































BED AREA. eh pp 4A ta poe hate o>4 



























































230 


ENGINEERING. 





[Oct, 6, 1891. 














canal is about to be tried; and if successfal, it will most 


likely be followed by others. The current in this great | 


canal is so strong as almost to prohibit ordinary boat navi- 
gation, and it now remains to be seen whether steam will 
overcome this difficulty. When will common sense teach 
our engineers that the union of navigation with irrigation 
is destructive to the iaterests of both? 





ON THE USE OF PULVERISED FUEL 
By Lieutenant C. £. Duttos, U.S. Ordnance Corps. 
(Continued from page 193.) 

2. For the complete combustion of a fuel of a givefi con 
stitution, a fixed proportion of sir is necessary. When the 
combustion is complete, we have obtained certain gases, 
having « definite volume, an average specific heat, and a 
fixed tem ture, which is the maximum temperature which 
that fuel is capable of imparting. This assumes, of course, 
that no adventitious heat is added. If an excess of air be 
supplied, then that excess represents a useless volume, 


through which the total heat must be distributed, with | and Storer’s method, viz: the loss 


uent lowering of the temperature. If air be deficient, 
then the fuel will be imperfectly burned, becoming carbonic 
oxide instead of carbonic acid, and yielding much less heat, 
with about the same volume of gas, and a consequent lower 
temperature. We approach the maximum temperature in 


' escape combustion, unless oxygen be 
material 


| that coal, pulverised in the 


0 as we approach the exact proportions of air and | 
> groom ? 


necessary for perfect combustion. in common grate 
burning we depart widely from exactitude in these propor- 
tions, At one 
fuel, giving off half burned, or wholly unburned, gases; at 
another, half exhausted coals, coated with ash, to which only 
a portion of the oxygen can obtain access. Thedraught, on the 
other hand, is constant, or only occasionally v aried, A stream 
of air, driven through a bed of ignited coals, first oxidises 


up more carbon, becoming carbonic oxide, which is, in part, 
re-oxidised again just above the coals, giving rise to flames. 
Unless there is a large excess of oxygen, there is a probability 
that some of the combustible elements of the gases will be 
unconsumed, owing to imperfect intermixture, and a rapid 
cooling below the point necessary to insure ignition by the 
nearly exhausted oxygen. If hydrogen be present in the form 
of hydrocarbon vapours, it will, by its stronger affinity, ap- 
propriate oxygen, to the exclusion of carbon, and even 
decompose carbon already oxidised, the latter element | 
passing off in minute flakes, which constitute the dense black 
smoke always abundantly developed where bituminous or 
hydrocarbon fuels are burned in an insufficient supply of air. 
In the puddling furnace these circumstances are more or 
leas modified by admitting a draught over the grate, but the 
loss of fuel is by no means wholly obviated by this means. 
In practice, it is usual to drive through the grate at least 
twice the quantity of air theoretically necessary to oxidise 
the entire mass of fucl. Indeed, two to one is oftener ex 
ceeded than fallen short of. The effect upon the tempera- 









ture is corresponding, as will appear from the following 
simple estimates. If a pound of bituminous coal were per- 
feetly burned in a volume of air just sufficient to oxidise all 


of the combustible elements, the result would be as follows 
After deducting the latent heat of vaporisation, there would 
be developed about 13,000 units of heat. The resulting 
gases would oecupy (if their temperature were reduced to 
60°) 146.6 cubic feet, with an average specific heat of .26. 
oa . " 13.000 “oe 
Their temperature would therefore be T=.” +60 
11.22 .26 
==4516°; provided no heat were lost by radiation. If 
. " 13,000 
twice the volume of air were used, then T=_. - + 
22.44 x .2 


60° —2474°, or a little more than half the temperature under 


the first supposition. Assuming the air to be 50 per cent. in | f ; ; 
| velocity with which they pass; we then diminish the time, | = the regenerators. The heat so dispersed is a total loss, 


excess, then T= 13,000 60=38150°. 
16.53 x .26 

Now, it needs but to state the conditions under which 
pulverised fuel is supplied to the furnace to make it very 
clear that those conditions are extremely favourable to com- 
bustion with a greatly reduced supply of air. We have 
shown good reason why the enormous excess of 100 per cent 
is generally necessary in grate burning. Bat with pulverised | 
fuel the conditions are radically changed. There, every 
particle of fuel enters the furnace surrounded by, and in con- 
tact with, the very oxgen that is to burn it. The fuel and 
the air are as perfectly intermixed as possible by the powerful 
agitation of the pulverising machine, and at the moment of 
ignition the former exposes an enormous surface to the action 
of the latter. The combustion should therefore be rapid, and 
very nearly complete, and this without the liability to distil 
a large portion of gases, or to appropriate carbon from other 
parts of the fuel less exposed to oxidising action. Perfect 
intermixture is essential to perfect combustion. When a 
current of gas and one of air are brought together, it requires 
time to mingle them perfectly, and if they are ignited at the 
junetion of the jets, some of the gases will escape combina- 
tion, though the proportions of each may be exact; for the | 
two are carried forward in eddying currents and whirls, 
which cannot intermingle until some time after they have | 
cooled down below the temperature of ignition. Hence we | 
have carbonic oxide, free carbon, oxygen, all escaping from 
flues and stacks without undergoing combination, and re- 
presenting so mnach lost fuel, an adding to the superfluous 
volume of gases besides. But with pulverised fuel the 
essential condition of intermixture is vastly improved, so that | 
we seem to approach perfect intermixture obtained by | 
the transfusion of gases, where atom is in juxta sition to | 
atow, and we are removed from it only eutiiciontly to avoid | 
the explosive action attending the contact of flame with | 
perfectly re gases. More strictly, the condition of | 
pulverised fuel, sustained in air sufficient to burn it, may be | 


cagepemnten by a cube of air Ath of an inch on its edge, | burning. {The temperatures selected are arbitrary, and for 
holding purposes ; 


in its centre a particle of coal. 


Now, it is not maintained that these conditions are in their ' approximates to the real facts of the case. } 





nature such as to insure the perfect combustion of the coal 
with the theoretical mini of air, a to 
detect circumstances which may, in r or degree, 
interfere with such a result. It must i 


















some of the particles are of 


phenomena all the more decided. But, 
tainly seems as though the in 


fectly burned in a supply of aig mot 
theoretical minimum, At my they 
favourable in this respect than the best possible method of 
grate burning, and probaly Wetter than any prectical paiotg 
ing method of gas ¢ 

A prolific source of loss exists in the ordinary reverberatory 
furnace, which is obviated in tes by Messrs. Whelpley 


Ax tion from the fire- 
lace. Of the heat generated, onl that portion exerts an 
cashed effect which is carried into the A very sensible 
amount is lost, however, before the flames enter the hearth. 
This amount is variously estimated by different “gh ww 
none of whom place it lower than bor @ per cent. need 
not seem surprising when it is remembered that the area of 
the surfaces surrounding the fire-place through which heat 


, j | may be totally lost, amounts to one-third, at least, of that 
riod we have a grate heaped with fresh | 7 


of the hearth itself. Also, at a very high temperature heat 
is radiated and conducted away with a rapidity much greater 
than that due to a simple ratio of the interior to the exterior 
temperature. This loss is doubly serious, from the faet that 
the temperature of the flame, at its hottest point, is incon- 


- , | veniently near to that required in the bath of metal itself. 
the lower layers, converting the carbon it touches into | 
carbonic acid. The latter gas, rising through the bed, takes | 


The pulverised fuel furnace, on the other hand, does away 
almost entirely with the fire-place, and burns its fuel with 
nearly explosive rapidity, in the hearth itself, avoiding this 
loss almost completely. 


heat. Moreover, it is desirable to boil at the lowest tempera- 
ture consistent with perfect fluidity. But the much greater 
temperature obtainable by the use of a given supply of coal, 
in the form of dust, enables us to uce the rate of con- 
sumption very materially, and yet preserve a sufficient 
temperature. In the third, or balling stage, where the 
highest temperature is required, we attain it by a much 
smaller increase of consumption t would be necessary b 
the grate-burning method. In the Béating furnace, Pad 
the advantages of increased temperatare of the flame are 

ually conspicuous, since they materially shorten the time 
of an operation, and obviate the necessity of increasing 
enormously the consumption of fuel, in order to obtain the 
last increments of heat in the pile. 


We may observe here the ion of a law of 
thermal physics, that the papi the! action due to 
given differences of tem is greater at high temper- 


\atures than at low ones, and when we add to our 
Feommand of it we increase in tae 8: we increase the 
nutaber of our units and au rgely the value of 
each unit. Hence we account, means of simple physical 
laws and familiar facts, for the greatly incre effects 
of small additions to high temperatures. We are also od 
pared to consider entirely just Se ponnable the claim 

ut forward by Messrs. Whelplay afd Storer, of a very 

rge economy obtained by their ss, in the expen- 
diture of fuel in the ions of the reverberatory fur- 
nace. They state that ae } extending poo ort 
months, the use of a pulveri ttached to a double pud- 
dling furnace has given a ge average consumption of 
1250 pounds of coal to the ton of puddle bar. It is usual to 
estimate ordinary puddling at a tomof coal to the ton of 
iron, in which case pulverised fuel would give an economy 
of 45 per cent. of the amoufit. at present used. Large as 
this claim may seem, every theoretical and practical con- 
sideration with which I am familiar, leads me to the belief 
that it is entirely rational and intrinsically probable. 

But Messrs. Whelpley and Storer have not only demon- 
strated in their experimental furnace at Boston, that a much 
higher temperature is attainable by the use of pulverised 





These results may seem surprising to practical men, and | fuel than by the grate-burning method, and this with less 
yet they may rest assured that they are in perfect conformity | coal; but they have also obtained, at moderate cost, a tem- 


with well-established facts and principlesin physical science. | mga comparable to that obtained in the Siemens furnace. 


It is not proposed to obtain any more heat out of the eom- 


bustion of a quantity of coal, but merely an increased tem- 


his will not appear at all a oy when we come to ex- 


| atnine the facts of the case. The temperature of the Siemens 


perature from the same quantity by diminishing the volame | furnace is not by any means so high as is usually supposed 
of gas through which that heat is distributed. We also | by those who have never investigated it. By whatsoever 
l 


burn the fuel more completely, and lose less heat by radia- | method this investigation be conducted, it wi 


tion. With this increased temperature we increase the 
efficieney and rapidity of all operations requiring the aec- 


readily ap- 
pear that this temperature cannot be more than 350" to 


| 400° Fahr. above that of the common reverberatory furnace 


juisition of temperature, and thus shorten the time during | used for ae and is probably less even than that—say 


which we are compelled to burn the fuel. Let us therefore | 


2500° to 2550° Fahr. This applies, of course, to the ordinary 


apply this deduction of increased temperature to the practical | temperature of that furnace when making steel, which may 


management of the reverboratory furnace. 


be melted at about 2500° Fahr. That the tempereture can- 


The economy of high temperatures over low ones (pro- | not be more than slightly above this melting point is clear, 


vided they are obtained without enormous increase in the 
consumption of fuel, and provided, also, they are not so great 
as to act destructively upon the materials subjected to them), 
is vastly greater than would at first seem, and out of all 
proportion to the increase. It is an unfortunate fact, that 
the temperatures at which the operations of heating and 
puddling are performed, approach near to the extreme tem- 
perature attainable in the flame from the grate. After the 
fire has been in operation a few hours, the temperature of the 
roof, walls, and bath of metal, will be equal to that of the 
flame, less the temperature lost by conduction through the 
walls. At high temperatures this loss is known to be very 
great, and is proportional to the time occupied by the gases 
in passing from the fire-place to the throat. If the flame 


from the great length of time required to attain complete 
fusion. M. Ch. Schinz has also shown, by an elaborate 
calculation of the amount of heat carried into the regenera- 
tors and returned to the gases, that this should be the ap- 
proximate temperature, and has verified his calculations by 
long and careful experiments. When we compare gas 
burning with dust burning, we may readily find abundant 
reason to expect, that by the addition of hot blast we may 
easily obtain in the reverberatory furnace a temperature 
fully equal to the Siemens. Messrs. Whelpley and Storer 
heat the air blast by means of a stove quite similar in prin- 
ciple and general structure to that employed for blast fur- 
naces, and located beyond the throat of their furnace, where 
it is heated by gases issuing from the hearth. Now, in the 


have the maximum temperature due to that mode of firing, | Siemens furnace the fuel is half burned, or more than hal! 
then the only way in which it is possible to increase the | burned, in the generators, and the gases purposely cooled 


temperature of the bath of metal is to increase the volume 


| down in the great flue, in order to give them propulsion, 


of gases passed through the furnace, and the consequent | and to condense the hydro-carbons, which would otherwise 


| diminish the proportional losses of heat and temperature—thus | 


bringing the temperature of the bath nearer to that of the | the greater part of the hydrogen, w 


flame. But the proportional increase of temperature thus | 
obtained is much below the proportional increase of fuel | 
expended.* This is illustrated detly by unskilful, ignorant | 
heaters, who send through the hearth immense volumes of | 
flame and gas, under the impression, no doubt, that the 

effect produced is directly proportional to the quantity of | 
fuel cousumed, while, in reality, very little, and sometimes | 
no increase of temperature is obtained. The efficiency of 
heat, or the rapidity with which its effects are communicated, 
are related in a complex ratio to the difference between the 
temperature of the radiant and that of the recipient. Fora 
given difference it varies in an increasing ratio with the 
absolute temperature of the two elements. 

Let us apply these considerations to the various stages of | 
the puddling process. The first stage, where the iron is 
melted, may be materially shortened by the more intense 
heat of pulverised fuel. In the second, or boiling stage, 
time is required to perfect the chemical reactions, and its 
duration cannot be materially short. ed by any amount of 

* Let Q=the quantity of heat required to raise the tem- 
popes of the gases to 2500." Say the temperature of the 
ath is 2200°, in which case 300” is lost by radiation, or 
Q.12 We desire to raise the temperature to 2300°, in which 
ease the loss would be .08Q’. This can be effected only by 
making Q‘ much larger than Q. The proportion Q’: Q: : 
-12: 08 would be insufficient, because the rate of loss at 
2300° is greater than at 2200° by about .06; making the 

" : 
proportions Q’: Q °* .12x1.06: 08, or Q’=Q al 
Qx1.59. In other words, requiring 59 per cent. more heat. 
As the temperature of the gases is assumed to be the same 
in both cases, the increase must be in their volumes, which 
represents a corresponding increase in the quantity of fuel 


of illustration only; still, the foregoing estimate 








and it includes that derived from the perfect combustion of 
Bich has the highest 
thermal equivalent of any elementary substance; so that 
the entire heat of the hearth is derived from the combustion 
of nearly pure carbonic oxide, plus the heat received from 
the regenerators.* But pulverised fuel yields to the hearth 
the entire thermal equivalent of its compounds, which fact 
must go far towards compensating the effect of the pane 
rators; and we can easily compensate the remainder by heat- 
ing the air blast, and this with the same expenditure of fuel 
as by the Siemens method. I see nothing in this application 
of hot blast which does not appear to be entirely practicable 
and simple. 
Iam able to certify that I have seen the foregoing results 
amply verified at the experimental furnace of Messrs 
Whelpley and Storer, at Boston. There were charged upon 


| the hearth 200 Ib. of pig iron, which was melted in 17 minutes, 


to which were added successive charges of wrought iron 
scrap, amounting to 800 |b., and the whole was tapped off in 
2 hours and 50 minutes from the time of charging the pig 
iron. The ingots contained only about r cent. of 
carbon. The consumption of fuel was 177 ib. per hour of 
bituminous coal and anthracite slack, mixed in the pulveriser, 
and 29 lb. of anthracite culm in the fire-place. The hot 
blast stove was a mere temporary and imperfect affair, at n° 
time above a just perceptible red heat, and yielding a blast 
certainly not above 450°; whereas, it might be made to 
yield readily 800° to 900° at the tuyere. Indeed, the tem- 
perature at command by this method is limited only by the 
ability of the furnace materials to withstand fusion, and this 
temperature is attained by burning a much smaller quantity 
of fuel than is ae og in the old reverberatory heating 
furnace for obtaining a welding heat. 
(Te be continued.) Dee 

* The heat developed by burning, © O to C O*, should be 

greater than by a C O, because in the latter 


ease much heat beeomes FAP women pr er 
version of a solid into a gas. The differences of specific heats 
are also in favour of the former. 
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ICE MANUFACTURE. 

Ix our previous notice* of this indispensable 
article of commerce we referred to the method of 
obtaining supplies from natural sources. We now 
propose to direct attention to the artificial means of 
supplying the requirements of the public, to insure 
which the aid of machinery hasbeen invoked. We 
have seen that the use of ice in this country is 
rapidly on the increase, but as long as we depend 
upon our uncertain home supply, and on the imports 
from Norway alone, the expense will prohibit that 
general use of ice so prevalent in America, and so 
much to be desired everywhere. Although the 
severest English winter might fill private ice-houses 
and the ice-wells of the dealers, it would not yield 
ice of reliable purity for table use and other similar 
purposes, In our previous notice we showed that 
the quantity of iee imported in 1869 was 110,000 
tons, whilst to this may be added the home crop 
gathered from ponds, lakes, and rivers, the yield 
from which sources is estimated to be twice the 
quantity of that imported. The ice trade of this 
country is, therefore, between 300,000 and 400,000 
tons per annum, at prices varying from 18s. to 50s. 
per ton, according to quality, the priges being also 
influenced by the lateness of the summer. This 
large demand for ice would undoubtedly be in- 
creased, could ice of a pure quality be produced in 
large quantities and at a cheap rate in this or any 
other country, where the home supply was small 
and uncertain. ‘To this end, then, considerable at- 
tention has for some time past been given to freez- 
ing machines, by which ice could be produced and 
sold at prices which should bring it within the range 
of every one. ‘That a cheap and efficient ice-pro- 
ducing machine would prove of commercial value 
there can be no question, and such an article—on a 
small scale—is still a desideratum. ‘The use of ice 
as a source of cold is becoming more extended, In 
India it is often prescribed by medical men asa 
cooling medium, and in the temperate regions public 
health has been improved by its use. Further ad- 
vantages would undoubtedly accrue if it were more 
largely employed than it is in the preservation of 
meat and other perishable articles of food. It is 
calculated that in London. alone upwards of 2000 
tons of meat are lost every summer from the effects 
of heat. In South Carolina but little loss arises 
from this cause, in consequence of the practice of 
keeping provisions in a public ice-house. 

The principle of evaporation has been commonly 
applied in all ages to the cooling of liquids, the 
medium being vessels made of porous materials. 
The most ancient example, however, of the artificial 
production of ice is probably that carried on in the 
upper country near the town of Hooghly, about 
40 miles from Caleutta. During their short winter, 
which ranges from the end of November to the 
middle of February, the natives are enabled to 
procure a supply of ice by a skilful application of 
the principle of evaporation. The process of manu- 
facture is as follows: In& large open space of 
ground several troughs are formed, each being about 


120 ft. long by 20 ft. wide and 2ft. deep. The | only from 10 lb. to 15 lb. of ice per hour. 


bottoms of the troughs ‘are made smooth and dried 
by exposure to the sun, after which they are covered 
with bundles of rieé straw to the depth of 1 ft. 
Upon this, loose straw is then strewed to a depth of 
6in. more. Upon the top of the straw are 
placed a series of aiadend povctie earthenware pans 
similar to our garden flower-pot saucers. 
arranged in regular order, close to each other, to 
the number of 5000 or 6000. Near the pits where 
the ice is stored are large water-jars sunk deep into 


the ground, and they are supplied with water from | 
the ndighbouring pools and from the drainings of | 
the ice. The ice-pans are fed with water from these | 


jars, the quantity poured into each pan varying 
from one-eighth to half-a-pint according to the 
clearness of the sky and steadiness of the wind. 
The most favourable wind for ice making is from 
the N.N.W., but any point between N. and W. will 
answer, although a smaller quantity of ice is 

duced, whilst if the wind is between E. and 5.no 
ice will be formed. The ice begins to wip a little 
before midnight, and as soon as a slight film of ice 
is formed the contents of several pans are mixed 
together and the freezing liquid sprinkled over 
others, By sunrise about an eighth of an inch of ice 
will generally be found-in each pan, except on very 
favourable nights, when the whole contents are 
sometimes frozen. This, however, is a very rare 





* See page 179 of the present volume. 
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occurrence. The ice is then removed by women 
who use a blunt semi-circular knife-with which they 
scoop it out and throw it, together with any un- 
frozen water, into earthen vessels. When these 
vessels are full their contents are emptied into 
conical straining baskets placed over the large 
water-jars from which the pans are filled, a supply 
of cool water thus being collected for the followin 
night's operations. The drained ice is next deposit 
in wells near the ice beds, and at night it isremoved 
to large circular pits lined with mats atid covered 
over with a straw shed. Notwithstanding all pre- 
cautions a partial thawing generally goes on in the 
pits as the temperature in the daytime—even in the 
ice-making season—is frequently hi than on a 
hot summer’s day in England. Holes are, therefore, 
formed in the bottoms of the pits through which 
the water is drained off toa well from which 
the ice pans are also supplied. ‘Thus throughout 
the process the cold is economised as much as 
possible, The ice is conveyed in beats to Calcutta 
by night, being packed in bags when the weather 
is coldest, but on a rise of temperature it is packed 
in baskets lined with straw mats. This supply, 
however, is rarely available during the hot season 
when it is most required, 

The production of cold is simply the manipulation 
of heat, and the various ice-making machines of 
modern times may be resolved into two general 
classes. ‘These are, those in which heat is applied 
direct to produce cold, and those in which heat is 
used in the first instance to generate power which 
in its turn is applied to the production of cold. 
Those machines in which cold is produced by the 
action of power may be subdivided into three 
classes ; first, those in which air is compressed and 
water evaporated by power. In these the heat is 
generated and then given out during compression, 
the compressed air being cooled then allowed 
to expand, doing work at the same time, otherwise 
no cold would be generated. ‘The second class of 
machines are those in which power is used to 
liquefy certain gases such as ammonia, methylene, 
&e. Here, on the removal of pressure the liquefied 
gases boil at very low temperature, and are repro- 
duced as elastic fluids to be re-liquefied by means 
of power and used many times over, In the third 
class ether, bi-sulphide of carbon, acetone, &c.,, are 
made to boil considerably below their boiling point, 
under the reduced pressure effected by an air pump. 
The best machines are those using be fanmaah 
as the vapour of that liquid possesses a superiorden- 
sity to that of the others. It also possesses a greater 
capacity for the absorption of heat in a latent form, 
and boils at a lower temperature. These various 
principles have all been carried out in practice 
with a greater or less degree of success, as we shall 
now proceed to show. 

The production of ice by the rapid evaporation of 
water aided by mechanical appliances, was tried 
more than twenty years since, but without com- 
mercial suecess. A machine in which an air pump 
was used to aid in evaporating the water, was driven 


| by a 30-horse power engine, and the product was 








|of horse power to 


t isa 
fair calculation that to make 5 tons of ice per day 
upon this principle, more than an acre of evaporat- 
ing surface would be required, whilst the amount 
produce that result would be 
something fabulous. Passing by the various un- 
successful propositions and abortive schemes for the 
production of artificial ice, we will take up the 
itary of the question in the year 1856, when Mr. 
Harrison, of Geelong, brought out Dg ig ee | 
machine in which the source of cold was deriv 

from the evaporation of ether in a vacuum. The 
idea was not then new, the principle having been 
tried some thirty years previously by Mr. Perkins. 
In Mr. Harrison's apparatus, the pee are 80 
arranged that the process is rendered continuous. 
The ether is placed in an air-tight metallic vessel, 
from whieh the air has been exhausted. The vapour 
from the ether passes into an air-tight metallic 
receiver, in Which it is condensed under pressure. 


The condensed liquid is then transferred back to | been 


the first vessel, and this operation is ted as 
often as necessary, The vapour is from one 
vessel t6 the other by means of an pd mae ty 
the condenser is placed in water, which the 
heat given out by the ether. In making-ice, the 
evaporator is also placed in water, so that the heat 
which is absorbed in the evaporation of the ether 
may be withdrawn from..the i i 
which is thus frozen. It is calculated 

tous of ice may be produced with the consumption 


of one ton of coal, which is necessary to te 
steam for the engi ee ee pee. 
In 1857 Mr. worked out the same prin- 


ciple in a modified and improved form. He evapo- 
rated the ether in the lower part of a tubular boiler, 
the vapour being carried by an air pump tothe 
eondenser. The heat is drawn from a curfent of 
saline fluid congealable only at the lowest degrees 
of temperature. After having been cooled in its 
passage cna tea ry tubes surrounded by the ether 
vapour uid, it is passed over the surfaces 
beneath which are the substances to be cooled, An 
ice-making machine on this principle about 16 ft. 
long and 11 ft, high, requires a fo horse yer 
engine to work it. ‘The frigorific influence being 
ade tt te i= working, Tia bly ol 

economy in working ; great n 

costliness. 


a ey» ol is grr D Mahi 

improved form of machine w on a 
similar prin to Mr. Harrison's was shown in 
the In Exhibition of 1862 by Mr, Danie! 
Siebe. MM. Carré and Co. also exhibited a maghine 
in which the cold is produced by the direct - 


tion of heat and the action of a solution of am- 
monia, which undergoes four changes. It is first 
pois ope and condensed ; next the liquid is taken 
up by a distributor and supplied in regular quan- 
tities to the refrigerator, ve it is again evapo- 
rated in order to supply the cold required. Thirdly, 
the vapour is carried along a pipe into the con- 
denser, where it is absorbed bya weak fluid derived 
from the boiler, In the fourth the weak 
liquid having thus been strengthened by the ab- 
sorption of the ammoniacal gas, is pumped back 
again into the boiler, partly in the form of yapour 
and partly in that of liquid. In a machine capable 
of producing 55 lb, of ice per hour, a vertical cylin- 
drical boiler 4 ft. high, 1 ft. 4in. in diameter, and 
capable of containing about 33 gallons, is employed. 
The efficiency of the a us depends upon the 
latent heat of the volatile fluid cabiorel, and upon 
the quantity of vapour formed per hour. Carré's 
continuous or industrial apparatus is said to produce 
from 8 to 15 Ib. of ice for every pound of coal con- 
sumed, whilst for every pound of ice formed a 
gallon of water is required. 

It was at one time objected by some that the use 
of ether in refrigerating machines was both costly 
and dangerous, owing to its volatility and to the 
inflammability of its vapour. These objections— 
which only hold good as far as the earlier machines 
are concerned—led to the invention of an apparatus 
by Mr. Kirk, in which air is substituted for ether. 
The principle upon which the action of machines 
of this class depends is very simple. If air be 
pumped into a receiver under very high pressure 
it becomes exceedingly hot, according to the ammount 
of pressure brought to bear upon it. If now the 
hot air be cooled by the application of water and 
then expanded, it becomes sufficiently cold to freeze 
water. In other words, the air re-absorbs from 
any object or substance with which it may be 
brought in contact the heat of which it has been 
deprived. The natural balance is thus restored, in 
effecting which the foreign substance becomes 
cooled or frozen In Kirk’s machine the air is com- 

ressed and cooled on one side of the piston of a 
ge cylinder, and is expanded on the other. The 
heat generated in the compression part of the 
eylinder is carried off by water which surrounds 
it. The air passes from this compression chamber 
through a number of wire gauze screens into the 
expansion and of the cylinder where it is ex- 
panded to its original bulk, and in so doing it 
absorbs heat from the substance to be cooled. The 
expanded air is then passed back mee through the 
wire gauze screens into the condensing chamber. 
The screens are used to or the heat flowing 
from the condensing end of the cylinder into the 
expansion portion; they are in fact heated by the 
air when on its way to the latter compartment. 
On its return, however, it takes up the heat from 
the gauze screens and passes into the condensing 
compartment in Pe warm oe Sony machine _ 
-employed by Messrs. Young, of Bathgate, for 
paraffine oil in order to extract solid 
: e 


Their of its working is that 
ton of ice is Sik be Sependiines of 
ton of coal, the cost of Which is there four 
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